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A flora.and fauna i:rventory of t"tagig Circle Cottonwood Wash Oil Shale
I

project area was condusbed to provide biqlogical baseline data to aid
I
| ,-_. _ _ ___: !

Slmfr:els Engindering and Developrent Ccngjany (SQ) in obtaining a permit-t-
to rnise ald process oil shale. the sr:nzdys vtere condusted in accordance

i

vfith Suiael*:s€_"""1$"d by ttre Utatr Dedrtment of Natr:ral Resources'

Division g€"oJ# t**al}9 ltjplng (Doo4) *ju tqTr"I. oil shale development

-t-

IIfIRMIJSIICD{

(Federal R"953t?""+9ff)". Ttre scope "t T" luork-jncludes:
oJ vg'",',6ic 'm.

1. Flora . a-ina ,. _",rJ 
:

a. Vegetation maP
,':'<.i1. -i r: -

b. Plarrt species irrventory and

I
I

Sr::rrey for ttrreatened or endangered plants

e. wildlife habitat descriPtj-on

f. Revegetation guidelines

2. Fauna

a. Species i:rventory with tenporal and spatial distrijcution
I
I

b. Sr:nrey for threatened or endangeled animals
I

c. Wildlife habitat suffey and descfiptiont-
d. Inpacts on wildlife 

I

I

I

Site DescriPtioP
I

I

Ttre Cottonvpod Wash'project area isi located approximately 40 mile9
I

souttr of Vernal, Utah via U.S. Higlrway  p and State Route 88. TLre projece
.l

c.

d.

area jncludes 16 sections within TIOS, tUOn arta 2IE, in Uintatr Cor:nty,
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Utah. The biologj-ca1 sr:nrey jlcluded ttre 16 sections plus a I.G lcn (I mile)

perineter (rig. 1) .

The Cottonwood l{ash prioject area is on the Tavaputs plateau wit}rin t}re

Uinta Basin. Elevation varies frcnr 1529 m (5,020 ft") alonc Cottonraacod Wash

to 1557 m (5,440 ft.) on ttre steep hills and nesas. Cottonwcod Wash, an

ephereral stream, divid.es the project area and ened&=into the White River.

Annr:al precipitation varies f::crn 20 to 23 cm (6t-to g' iiidilSl . Frost-free

season is I15 to l25'-dalrs. The soils rra:ry fronlt"fa#V $ sandy, and. are

shalIov,i, and nnderately to strongly developed over shale or sandstone bed-

rock. Erosion potential is ncderate to severe (.ra#s'P. walsh & Assoc.,

Inc. 1982)

The prinary 1a'd use is rivestock grazing. presently about 3,600

sheep utilize ttre sand wash Grazing Allotnent from Novenber 1 through
April 30. Approximately 500 sheet grag,e on the project area. tlre vege_

tation of the project area supports about 975 Aur"I's (James p. warsh a

Assoc', rnc' L982). rLre post-mining.use of the area will be rangeland..

other present uses of the area jjlclude natr:ral gas production, gilsorrite
minj-ng, and recreation.

. F'IORA

A vegetal nEp was constnrcted of ttre study area to deljneate tLre vege-
tatj-on t1pes. sanpling of the varj-ous vegetation tlpes included. pla't
@ver, density, ccnposition and frequenqg.I

I
I
I
t
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MS$TODS

Vegetation Map

A vegetation rnap was ccnstructed at a scale of 12241000. Aerial

photography and field reconnaissance were used to delineate all vege-

tation tlpes. Greaserrcod-sagebnrsh, shadscale-gaIleta srass, mat salt-

bush-gaIleta grass, and sagebnrsh were the four vegetation tlpes identified"

Sanpling l@ttrods ,,) i'- \

Releve, pIot, and transect sanpling teclrriques'qere utilized to de-

scrjlce tJ:e vegetation oi the study area (Fig.'2) .

,

Floristic Sanplinq

A plant species list was ccrpiled in }4ay 1981 prior to our inverrtory.

Forty-eight vascr.rlar plant species were identified at that tine. Thirty-

seven additional species were added durilg tlre rernainder of the field

work. Also duri-:rg ttre florj-stic sanpling period and throughout tLre study,

tJ:e project area was sunreyed for threatened and endangered plant species.

Ttrreatened or endangered species were identified in tJ:e field, photographed,

and confinred by Dr. Stanley L. Welsh (Oepartment of Botany and Range

Science, Brigham Young University, Provo, Ut 84602). Nonenclature follotnrs

Welsh et al. (198I).

Releve

The releve sanpling nethod described by l"tue11er-Donbois and EllenJeerg

(1.974) was used to help delineate the vegetation tlnces for the rnap. Releves

I
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I
I
I
I
I
t
I
I
I
I
I
I
I
t



I

I

I

I.
(d
o
H
.(d

t,
io
la)

1H''

l3
ru)

g
Lix
tx
IE
tg
I i.i
fl-)
HJ

E
le

t;
lm

ds
o=id
FIP
;-t-rlx{g
:iH

=iE=li,iH

lfi
lf,
le

tjj
lt{

l#
lE
l8

Ig

Jll= I

ijll!:
*{';{ils

-5-

+--
o
8?

a rg8
I;EgEg
E E 

'E = 5

El o o I i I

i _':r.-:.

(

I

'rlr."-
[ft'

i

!")

i -.^1

, acJi

/ -'i
,6 'i,
)i -' i;.
..: L.;.

z-il'"-t (','.i\'r:$;3 J-
'1, 

"'i\i...,':;'<\,
:ii \

i .i. .i
;'-..i. . ....

il
t -t7

/'- \v i'...,:..r" a-,'..

- \zt
i. ,\-'

)
-;!

N

ut.-l
F

\. ('r\j,

(\{
...:, .1.)



t
t
t
t
t
I
I
I
t
t
I
I
I
I
I
I
I
I
I

*6-

were 5 x 5 m jn size and randcn[y located t]rroughout the study area" In

each releve, all bierurial and perennial species were reocrded. In addition,

percent @ver by species was estjrnated. Releve sarpling occr:rred October

23 Eo Novernber.6, 1981" A total of 161 releves were o<arnined.

O:adrat Sanplinq

Intensive vegetal sanpllng occr:rred within tJre veg.gtation tlpes that

will be disturbed Uyihe proposed mining activities. -b,raOt.t" (2 x 2 m)

1.
were randcnrly located tlrroughout the proposed sites of, ttre nnn camp,

- -. ,t-- -

processed shale dispgial piIe, and retortr"g f"tii'rt€;.--'nt*ra cover, fre-
'|:

gltscl/, and density *ere ttren determjneC so Ura€ inportance values oculd

be ccnputed for eaclr species (Brovrer and Zar L9771. Inportance Values are

tlre sr-rnnation of relative @ver, relative frequenry, and relative density.

Percent litter, rocJ<, and bare ground were also estimated in each quadrat.

Total plant cover was used to deterrnine ttre rnininun sanurle size for

eadr vegetation type. Statistical adequaq/ hras determined by ttre folloruing

fornrula:

tairere:

?2. -2N = t-s-l (dx)
run

N_-._ = minfunnn sanple size,
mrn

t = t-va1ue for a 2-tailed test,

s = standard deviation,

d = allowable change in sanple rrean,

i = sanple IIEan.

Sanple size for plant c€ver was tested at the 80 percent crcnfidence leve1

(a0.I0,_=I.282) with a 10 percent error of the nrean (d=0.10). Statistical

AdeguaoT for Sanp1j-ng was calculated after at least 20 guadrats were ob-



I
I
I

seta/ed. Table 1 gives ttre rnininun sanple size and obsenred sanple size

for each vegetation tlpe with potential disturbance.

plant crcver by species was used to calculate tlre Shannon-lrliener

Diversity Indo<:

vfiere:

Ht = IP.locr P.l_-L

H' = diversity llpasttre,

n - t\T /lT
E. - 

ll'/ll,
l-r

]5 N; = cover value O*f=;Pecies i,

N = the sun of all species cover values

TYansect Sanpljng

Sanpling was conducted along tlre sjx wildlife transests to charac-

terize wildlife habitat. Sanpling occr:rred from October 23 Lo Novsnber

6, 19Bt and again frcrn June 8 to 10, L982.

For the first sanpling period, 40 guadrats (2 x 2 m) were placed

egual d.istance along a I.0 lsn (0.6 miles) wildlife transect. Species

ccnposition, plant height, freguenry, density, plant @ver, bare ground,

litter and rock were neasr:red.

Only 20 quadrats were placed equal distance along the 1.0 lan tran-

sests for the second sanpling period. In addition to species ccnposition,

plant @ver, densj-ty, Iitter, bare ground, and rock; herbaceous productivity

was ha:rrested. Above-grround bionass of arrrual and perennial forbs and

g'rasses was ha:rrested wittrin a one-for,rrth sguare rneter (O.ZS m2) circr.rlar

plot placed in tlre lover left-hand corner of each quadrat. Ttre ha:rrested

nraterial was then oven-dried and weighed.
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Tab1e l. Sarple adequaqg for total plant @ver for the potentially d.isturbed
vegetation tlpes of ttre Cotton$iood Wash project..

Veqetation T\4ce

Shadscale-ga1leta grass

Greasev"ood-sagebnrsh

l-aat sal-tbushgalleta grass

Nnun S.D.3 N. 4
ODS

i2

L4

2I

2I

26.9

27.3

26.6

7 .79

9.79

9.59

20

26

29

I
I
I
t
t
t
t
I
t
t
t
I
I
I

1

f,ninirnm sanqcle sizez-
^sarncle rrEan
,sEanoarcl dev]-atJ_on
4
oDserf/ed sanp.Ie sl_ze rr i

I
t
I
t
T
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RESt't;

g5 species beilg iderrtified .(Table 2). the rnajority of plants belonq to
I

the Ccnpo=i,$"ro"6gefoot and Grass farnilies

tnre nqffH4 #"a is located wittrjn " l="r1Htert 
sh:n:b ccrnrunitv

' -:r,f Jnrrrrii! 
| r:'

(Burler 
"#diflffi 

Lslsl. Hciu,ever, rnat i*@*reta erass' shad-

scale-sa11"lih'd*AR, greasarcod-sasebmstr lryt,93F1.*h 
vesetation tvpes

were identrfi+-b$hrn the permit area ("1g.ffi" area was

napped as saledlEEr^t shrub. | ::lffi'.

Itre d.istrifriifi.ol of these vegetatiott ft1p"= apPears to be crcnb:olled
i

by soil tectr:re, depttr and water. Ttre rnat saltbush-galleta grass vege-
i

tation tlpe occr:rs on the dalz' shallonr, clayey, r@kY soils. Ttre shadscale-

galleta grass Vegetation tlpe occr:rs on ncderate to deep, loam1z to
;

sandy soils. Ttre greaselnod-sagebmsh vegetation tlpe is located along
I

draiirages such as Cottornrood. Wash wit1. safidy, deep soils. TLre sagebnrsh

vegetation tlpe is located at tlre higher glevations of the pennit area-l
I

nobably receives lrore Precipitation inan the other vegetaLion types'
I

A fifth vegetation type, PoId, was also identified. flre pord vege-

and probably receives lrore precipitation

tation tlpe was not rnapped because it is Sssociated with 6 nran-rnade ponds

ttrat occupy a total area of less than 0. l ha (1'0 acre) '

Mat saltbushgalleta grass

Mat saltbush-galleta grass is ttre Aoini-narrt vegetation tYpe occupying
I

the norttrern three-for:rths of the petrrdt l'area (Fig' 4)' conmpn shn:bs are
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Table 2. Floristic listing of vasctrlar plants occr:rring witlrin the Cottonvrcod
Wash project area.

Fani-1v

Anaca:rd.iaceae

Asteraceae

Boragilaceae

Brassicaceae

Castaceae

Chenopodiaceae

Species

Rhus trilobata

Ccnrnrn Nalre

Hoar1l machaeranthera
Torrey malaqctLrrjx
Rock goldenrod
Oblongleaf bahia
Ccnrncn dandelion
Nuttal horsebush
Spiny horsebush
Yellor^r salsify
C.ocl<lebur
Brocrne snakeweed

Borage Family
Roughseed crlptanttra
Crlptantha
Kelsey crlptantha
Annual sticlalreed

Mustard Family
Pinnate tansynnrstard
l,lountain peppenneed
Tlvinpod
T\mblsnustard
Desert princespltun

Cactus Family
Plains pricl<llpear
Hookless fishhook castus

Goosefoot Family
Fourwi.ng saltbush
Shadscale

Artsnisia dracr:nculus
=-A. rrl-gLda
A. spinescGns

-

A. tlidentata
= 

.:-?:-?-
Brlcl_<e1 I ia microphvl la
GrbenAbtis ggggfeglf
Clrysg.tharuxus g'reenei
C.- nau6eosus
e'*ffiIEibr':s
Eflqelbn acris
E. pr-milus

-

Grindelia scru;rrosa
Helianthus annus
ffi
tlacrraffiEia canesc€ns

Casheur Farnily
Sguavdcush

Ccnposite Family
Tarragon

"3l1velsage
Bud saqe('- e rif-#Smsh
Boush JitLle1eaf bricl<elbush'r 't' " ilftrfigidusernaiden
Green rabbitbrush:: 3!'TP '?Ai6dr rabuitbmsh
I-ol't rabbitbmshnt'tgf,T,tbr fleabane
Irld. fleabane-- ''? -:-Ctfrryctrp g-unweed
Ccnrrcn sunflcn,rer: '-c povertlnnreed

Malacothrix torrevi

--

veEraoorLa puru_J-a

Platvschlnrtrria integrifolia
Taracacun officinale
ffi
T. spinosa

4
Tragopogan dubius
Xanthir-rn sbrmarir-m
Xanthocephalun sarothrae

Cnnctanthn+-
C. hunilis
C. kelsevana

4
Iappula occidenta-lis

Discurainia pinnata
Lepidiun nontantun
Physari-a acutifolia
Sisvmbriun altissirm-rn
Stanleva pinnata

Opuntia .polyacantha
Sclerocactus glaucus

Atriple< canescens
A. qonfertifolia

flavoculata



-11-Table 2. Continued.

Eamilv

Capparidaceae

Qrperaceae

Ephedraceae

Euphorbiaceae

Fabaceae

Loasaceae

Hydrophyllaceae

Malvaceae

Onagraceae

Plantag5.:raceae

Poaceae

Species

A. cornrqata
A. crrneata
A. Patula*
Ceratoides lanataffi

. Gravia sPinosa
Haloqeton gloneratus
Kochia arericanaffi

xx:'*rjc, .,,ffictrIatus
i:.:sJ-,^,. Sr:aeda torrevana
"'l :r;T-sl " .

':;:s:rJ.iaE Clecne lutea
I li*,riaJ
,::yn;c() ScirT)us sPP.

Ast-raqulis duchesnensis
A. geverL
Astragulis sPP.

Ccnrncn Nane

l,lat saltbush
C\neate saltkn:sh
Fat-hen saltbush
Winterfat
Larbsquar:ters
Spiny hoPsage
Halogeton
Green nollY
Russian thistle
Greaserrcod

r:-. Torrey seetrxeed
" *Caper FanilY

ler.;*T Yellcw beePlant*--Sedge FmilY
:rls,T Bulntsh
--*:npneara FamilY

Erchedra torreyana Torrey ephedra
---spurge FamilY

"-" T{ipli&bia fendleri Fendler euphorbia
Pea FamilY

l,lentzelia albicaulis

Phacelia ivesiana

Drschesne mil]sretctt
Geyer nilktretch
foccn^rced

Loasa Farnily
Whitestsn r:entzelia

Waterleaf FarnilY
Scorpian weed

l4a11or^r fardlY
Scarlet globernallcnr
$nallf lo,rer globanallct'r

Evening Primrose FanilY
Barestsn evening Primrose
nrfftd evening Primrose
TaII even:i-ng Primrose

Plantain FamilY
Desert Indianwheat
l,iloo1y plantain

Grass FamiIY
Bluebr:nch wheatgrass
Purple ttrreeawn
Cheatgrass
SiJ<!,reek fescue
Galleta qrass
Foxtail barleY
Indian ricegrass
Sandberg bluegrass
Bottlebnrsh sguirreltail
Needle-and4hread grass
Sand dropseed

Sphaeralcea cocci-:rea
S. panzifolia

Camissonia scapoidea
Oenthera caespitosa
O. trichocaltx

Plantaqo insulari s

B. Patagonrca

AcrroP[Eon sPicatun
Aristida purpurea
Brcnnrs tectonrn
Festuca octaflora
Hilaria 'iaresii:-
Hordeun lubatum
onrzopsis hvnenoides
Poa sandberqii
Sitanion hystrjx
Stipa ccmata+
sporobotrus cnPtandrus



Table 2. Continued.

Farnilv

Polgnrniaceae

Pollgonaceae

Sa]-icaceae

Santalaceae

1'arnaricaceae

Tfrphaceae

Leptodacbvlon pungens

Eriogonr.m inflatr.un
E. rnicrotlrecr.ln

Populus

-

frsncntii

Ccmandra uunbellata

Tarnarjx pentandra
t"

T\ncha latifolia

-L2-

Ccnncn Nane

Phlox Farnily
Shy gilia
D^arf gilia
Grardte prid<ly gilia

Buchnafieat Farnily
Desert trurpet eriogonun
Slenderbush eriogonr,mr

Willcnr Family
Frgront cotton^rood

--:^. Sandalh,ood Family
_ Eb.j_ Bastard toadfla<

Tarnarix Fanily
--;r-;.i. e3*.i;: saltcedar tamarisk

Cattail Family
,:i,rqric? Ccnnon cattail

if3:lGJl

Species

Gilia inconspicLra
G. pr-rnila

I
T

t
t
T

t
I
T

I
T

I
I
T

T

I
I
T

I
I

r r rArl /-'
-r :vr.1Y!!.

t -' -J rt\
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Fig. 4. The nat saltbush-galleta grass vegetation type mainly occupies
the northern three-for:rths of the Cottonwood Wash permit area
(Photograph by Jerry R. Barker).
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mat saltlrustr, shadscale, and cuneate saltbush (Tables 3 and 4). Irrportant

herbaceous plarrts jnclude galleta grass, Douglas dustlmaiden, cry>tantha,

desert lrdiarnvheat, nountajn pepgeneea, and globenallcw. Plant @ver,

based on the releve sanpling, is about 14 percent (rable 4) "

Shadscale-qalleta crrass

The shadscale-gralleta grass vegetation type occtrpies mainly the

southern one-fourttr of ttre permit area (Fig.s , . Connon shnrbs are shad-

scale, big sagebmsh, spiny hopsage, green noIly' cr.:neate saltbush, rabbit

rabbitJcnrsh and spiny horsebnrsh (Tab1es 5 and 6) . Galleta is ttre dcndnant

grrass of this vegetation t1pe. Inportant forbs are lcnr fleabane, hoarl

rnactraeranthera, nountain pepperweed, oblongleaf bahia, and gIobenaIlow.

Plant @ver is approximately 14 percent (Table 6) .

Greaserapod-saqebmsh

The greasar,ood-sagebnrsh vegetation tlpe is located along CottonqDod

Wasli and its associated drainages (Fig.6 ) . Inportarrt voody plants are

greaseuraod, bLg sagebmsh, rubber rabbitbnrsh, and spiny hopsage (Tables

7 and 8) . Ilrportant forbs include globenallow and oblongleaf batria.

Galleta grass and Ind.ian ricegrass are the inportant. grrasses. Both forbs

and gnasses are sparse jn this vegetation type. Plant ocver is

approxirnately 28 percent (Table 8).

Sagebnrsh

Ttre sagebnrsh vegetation tlpe is found in the southeast corner of

tne perrnit area (Fig.7 ). Big sagebnrsh, stradsca'le, grreaserr'ood, and
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Table 3. plarrt species b1z life-form ttrat occrrr wittrin the rnat saltbtrsh-galleta
grrass vegetation t1Pe.

Scientific Nane

Shnrbs

Artsnisia spinescens
A. tridentata
Etr6:I:e}(-olfertifolia
A. corftqata
A. cr:neatagri@ microphvlla
Ceratoides lanata
ffii
C. nauseosus
e. vffionrs
Eriffi
Ephedra tonevana
Gravia spinosa
Kochia anericana
@s
On:ntia polyacantha
Rhus trilobata
sarcoEffinicrrlatus
Teffi;u
T. spi-rpsa
Xantlrocephahun sa:cothrae

Forbs

Ast:agulus dr:ehesnensis

Ccnrncn Nare

Btrd sage
Big sagebntsh
Shadscale
l4at saltbustt
C\rneate saltbush
Rough littleleaf briclcellrush
Winterfat
Green rabbitbmsh
Rubber rabbitbmsh
lcnlr rabbitjcnrsh
Slendertush eriogontm
Torrey ephedra
Spiny hopsage
Green rolly
Granite prickly gilia
Plains pricklypear
Sguaraibush
Greasg,*cod
Nuttal horsebrush
Spjny horsebmsh
Brocne snakenveed

Drsctesne rnillsretctt
I-occnveed
Barestsn evening primrose
Douglas dustlrnaiden
Roughseed c4ptantha
Pirrnte tanslmustard
Bitter fleabane
I-or^l fleabane
Desert trtnrpet eriogontrn
Fendler euphorbia
Shy gilia
Dararf gilia
Halogeton
Anrn:a1 sticl<peed
Itrcr:ntain pepoe:weed
Hoary machaeranthera
Torrey rnalacrcthrjx

Astraqulus spp.
Camissonia scapoide+
Graenactis gglgkr=ii
Crlptanttra f lavoctilata
Discr:rainia pinnata
Eriqerion acri-s
@
Erioqonr-m inflattun
Drphorbia fendleri
Gilia inconspicua
G. punila
Haloqeton qlcneratus
Lappula occidentalis
Lepiditm nrcntanun
Machaeranthera canesc€ns
tlalaothrix torreyi
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Table 3. Conli.:rued

Scientific Nane

Forbs (cont. )

Ivlentzelia albicaulisffi
O" trichocalv:<
Petradoria puni-Ia

-

Phacelia ivesianaffiaffiroua&
Plarrtaqo insularis&
B. Pataqonica
Platyschlqrhria i:rtegrifolia
Salsola kali
ffi?i-6Trtissinn-un
Sphaeralc-ea croccinea

Stanleva prinnata

Grasses

Acrogrron splcatun
Aristida purpurea
Brsrnrs tecton-rnffiffiffi
onrzopsis hvmenoides
Poa sandbergii
Sitanion hvstrix

Ccnrnrn Narne

I'lhitestgn merrtzelia
Tufted evening primrose
Tall evening prirnnose
Rod< goldenrod
Scorpiarr weed
ll^tixpod
Desert Indiarnvheat
Itircly plantain
Oblongleaf bahia
Russian thistle
Tunblsnustard
Scarlet globanallow
$nallf lovver globanallcw
Desert princesplun

Bluebunch vfreatgrass
Rrryle threeawn
Cheatgrass
Sixvreek fescrre
Galleta grrass
Indian ricegrass
Sandberg bluegrass
Bottlebmsh squirreltail



Table 4. Percent @ver. and frequenc,y of plants
vegetation tyPe-

Species

Aristida purpurea
Artsnisia spinescens

-

A. tridentata
=-.-AstraquJ-us sPp.
Atriple>r confertifolia
A. cor':crrgata
A. cr:neata
ariGiffi' misophvlla
ffi:Gffi-ta
Chnrsotlnnrrus nEIUSeOSUS

C. viscidiflo:rus

-18-

wittrin ttre mat saltbushgalleta

Frequenqf (E)

1.0
37.8
5.2
2.L

14.6
20.8
41.6
1.0
1.0

13.5
L2.5
1.0
4.2
2.L
2.L
3-r

89.6
26.0
27.L
6.3

ls.6
L4.6
34.4
24.0
3.1

14.6
0.2

17.r
3.1
6.3

30.2
50.0

Leptodactvlon Pungens
l'lactraerarrthera canescens

-

Onrzopsis hvnpnoides
q+etPery,@
Platysclrlclrhrria integrifolia
Poa,sardbergii
Sarcobatus venniculatus

-

Sit:nion hystrjx
Spatneralcea coccinea
@
tetraalrnia nuttallii
T. spinosa

<0.
0.

lTte relenre sanpling nettrod was used to obtai:l data-

Cnnctanttra flavoculata
Eriqeron punilus
Erioqonun inflatun
E. miqrothecr-un
= 

-

Grayr-a sprnosa
Hilaria janesii
Koclria anericana
Lepidiun ncntanum

>hntlrocephalun sarothrae



Fig. 5. The shadscale-galleta grass vegetation type occupies tlre soutLrern
one-fourth of the Cottonwood trriash project area (Photography by
Jerry R. Barker).
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withjjn the stndscale-gallsta grassTable 5. Plarrt species by life-forrn that occur
vegretatj.on tlpe.

Scientific Name

Sh:erbs

Ar:tgnisia spinescens
A. tridentata
EtrlFEffiereifolia
A. conegata' A. crrneata
E'riffi[E mietgpb1l]e ,ffir
@i
C. nauseosus
d.ffionrs.-
Eriogonr.rn nicrothecr.un
Elrhedra torrevana
Gravi-a spinosa
Kochia anericana

--

J-€prooactrvron pungens
Opuntia polvacarrtLra
Sarcobatus vermiculatr:s
ffi

-:

Tetradvmia nuttallii
T. spinosa
Xanthocephalun sarot}rae

Forbs

i

Ccnrnrn Niime

J:.sae0po*6

thrstt
saltbush

littleleaf bridcelbustr

rabbitbnstr

Astragulus
Astragrulus

duchesnensis
SPP.

Spinylhorsebnrsh
BrocnE snakeweed

I
I

I
I

D-rschesne rnillsretctr
Locor^/eed.
oouglis dustlmai-den
Roughfeed crlptarrtha
Pilnate tanslznmstard.
Bitt+ fleabane
Lotal fleabane
Deser! trnrpet eriogon-un
Fendler euphorbia
Shy gilia
Daiarf lgilia
Halogeton
Annual sticJseed .

.t.Mor:nt'Ain peppeweed
Hoa:ry imachaeranthera
l,flLri-testsn nentzelia

Chaenactis douglasii
Cnnctantha flar.oculata
Discrrrai-nia pi.nnata
=--ErJ_gerr-on acrr_s
E. punilus
Eriogonun jnflatun
E\rphorbia fendleri
Gili.a inconspicua
G. punila
Haloqeton glcneratus
Lappula occidentals
r-epi-dir-unnrrntanrln
l4achaeranthera . canescens



-2I-Table 5. Contirued.

Scientific Nane

Forbs (cont.)

Oentlrera caespitora
O. trichocalw<

-

Petradoria ptun:lIa
Phvsaria acutifolia .

!. pataqonj-ca
PlatvschlcuLrria intecrrifolia
Salso1a kali
ffi-rir-m-r-q aruss:rmm
Sphaeralcea cocci-nea
S. oa:rrifolia
Stanleva pirrrnta

Grasses

Agropnron spicatr.:rn
Aristida puryurea rr
Brcnms tecton-rn
Ffficaffira

--

Hr-l-arLa ']alnesaa

Ccnnpn Nane

nrfrcd evening pri-rnrose
Tall evening primrcse
RocJ< goldenrod
Desert Indiarnad:eat
Iaiooly plantain
Oblongleaf bahia
Russian thristle
T\mblsnustard

g,lScarlet globenallou

"^, rSnallf lower globenallour
.At i;l r

rs4rg;D€s€rt PrincesPltm
:-:.?fliht
r.'.9:1.

' rq
Bluebunch vfreatgrass
Rrrple threeawn
Cheatgrass
SiJ<!./eek fescue
Galleta grass
Inclian ricegrrass
Sandberg bluegrass
Bottlebnrsh scn-rirreltail

Onrzopsis hvnenoides
Poa sandberqii

--
Sitanion hvstrix
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Table 5. Percent cover a4d frequency of plarrts.withjn ttre shadscalegalleta grass
vegetationtlpel. i 'l '

Species

Astraqnrlus sp.
Artgnisia spinescens
A. tridentata
Etrl;lilconrersitotia
A. corn:gata
A. cr:neata
EriffiIIF rniqrgplX1fe
ffiseosus
C. viscidiflonrs
rpnffia
Erigeron ptnullus
Erioqonun micrcthecr-un
Gravia q>inosa
Hilaria janesii
Kochia anericana

-

l-€pLoaurn rrDntanum
Leptodacbvlon pungens
Madneranthera canesc€ns

ffi
S. pa:rzifolia

-

Sitarrion hvst-rix
Tetradvnr-ia nuttallii
T. spi.nosa
Xanthocephalun sarthrae
E\rphorbia fendleri

I

Coveri (8)._':--....i-

<0.1
<o:1
2tg
t!s
o:2

<oir
<o ir
r!I

rrequencv (8)
+

2.2
15.6

. 62.2
80.0
8.8

13.3
2.2

22.2
20.0
2.2
6.7

11.1 .

22.2
73.3
17.8
26.7.
2.2

33.3
11.1
20.0
2.2

13.3
2.2

26.7
13.3
8.8
8.8
8.8

46.6
33.3
2.2

0
<0
<0
<0

2
1
I
I
1
4
I
I
I
t
1
1
I
I
2
5
1
I
I
2

1t
.lI:

<01
<o!
<o!
<ol
<0!
<ol
<ol
<o!
0!
1l

<ol
<oi
<0!
ol
rl,a
o!3

<o !1

P

lThe releve sampljng nettrod was used to obtain



Fig. 6. Ttre grreasewood-sagebnrsh vegetation tlpe is locateo along
Cottonwood Wash and its associated drai-nages (Phctograph
bv Jernr R. Barker).



Table 7. Plant species by life-form that occur wittiih ttie greaselvod-sagebrush
vegetation t1pe. 

I
I

Scientific Nane

Trees

Popnrlus frsrpntii

Shn:bs

Artsnisia spinescens
A. tridentata
EtriFffiscens
A. confertifolia
4.cfiEr@-A. cr:neata
Ehwsoffiforus nauseosus
C. viscidiflonrs-= 

--

Grayr-a sprnosa
Opuntia polyacantha
Sarobatus vennictrlatus
Tamarix pentardra
Tetradlnnia
T. spilosa

nuttallii

Xanthocephalun sarothrae

Forbs

Artsnisia drasunculus
=---Ascragurus geyerr_
Atriple< patula
Carnissonia scapoidea
Chaenactis douqlasii

I

Chenopodiurn alba
Cnnctantha hunalis
C. kelseyana
Clecne lutea

--.

Discurai-nia pirurata
ffi
Gilia inoonspisua
il. prrtf-
Haloqeton qlcnEratus
Lappula occidentals
Lepidium npntarrun
Maclneranthera canescens

l{entzelia a]hicaulis
ffi

ffirogeEon g
Lappula occ:
Lepidium rpr
Maclneranthr
ffiEffi
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Ccnnon Nane

Frsrpnt cottomvood.

Bud sage

Plains prickllpear
Greasevrood
Saltcedar talnarisk
Nuttal horsebnrsh
Spiny horsebmsh
Broone snakevseed

Tarragon
Geyer astragulus
Fat-hen salttn:sh
Barestern evening prirnrose
Douglas dustlmaiden
Lambsgtrarters
Cqptantha
Kelsey cqptantha
Yellors beeplant
Pinnate tanslmustard.
Fendler euphorbia
Shy 9i1ia
D^rarf gilia
Halogeton
Annual sticlsdeecl
I4cuntain pepperweed
Hoa:ry machaeranthera
Torzey rnaJ-acothrix
Whitestem mentzelia
T\rfted eveni-:rg prirnrose

i{at sa1
C\meate
Rubber
Lovr



Platvsclrkuhria inteqrifolia
Salsola kali
ffiEi.r.rn-Eltissimum
Sphaeralcea coccinea

I
I
I
I
I
I
I
I
I
T

I
I
t
I
I
t
I
I
t

Table 7. Continued.

Scientific Nane

Forbs (continued)

Petradoria purrila.
Plantacro insularis

-

P. pataqonica
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Connon Nane

Ta1l evening primrose
Rock goldenrod
Desert Indiarn^fieat
lboly plantain
Oblongleaf bahia
Russian tllistle
T\mlclemustard
Scarlet globernallcnv
$na1 1 f lower globerna1lcr,.r
Desert pri.:rcespltun
Torzelr seepreed
Yellor^r salsify

Purple threeawn
Cheatgrrass
Galleta grass
Sandberg bluegrass
Bottlebmsh sguirreltail

Grasses

Aristida

S" pa:rrifolia
4

Stanleya pinnata
Suaeda torrevhi*-
Traqopocpn dubius

Tr,
rizt tril f c

.'-i,n".lf,ic:
J-,pur?Ufea

Brcrms teston-un

-'--

Hl-J-arl-a "laIIEsr_r-
I

Poa sandberqii
Sitanion hvstrix
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Table B. percerrt cover a1d. freguencry of plarrts witlrj-:: the greasa,rcod-sagebntsh
vegetation qPe.l

Species

Artsnisi^a dracr:nculus
A. sci.nescens8.ffiffi
Etrrertifolia

Cover (%)

<0 "l
<0.1
4.3
0.3

<0.1
8.5
I.8

<0.1
0"r

<0.r
<0.1

9"8
L"2
0.3
1.0

Frequencry (?)

8.3
8"3

58.3
25.0
L6.7
s0.0
4L.7
8.3
8.3
8.3
8.3

58 .3
8.3
8.3

25.0

A. suneata
-orrffius naus@$rs
Gravia spinosa
Hilaria ianesii
I'hchaeranthera car'lescens
Opr:ntia poltacantha
ffiiforia
Sarcobatus vermisulatusffi
tetraarzrnia nuttallii+T. spilosa

I
I
I
I
I
I
t
I
t
t
I
I
I
I
I
I
I
I
I

\tre releve' sanpling nethod was used to obtain data'
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Fig. 7. The sagebrush vegetation tlpe is for:nd in the southeast corrler
of tLre-Cottonvrcod Wash permit area (Photograph by Nolq4 Preece).
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pords

]_ard grease-

. The pond

Pond

l4at saltb:sh-qalleta qrass

The area of potential distr:rbance id 24L7 ha (5972.5 acres) whictr is
I
It.

t5

percerrt of the vegetation t1pe. Bud sagq, shadscale, nat saltbush, and
Igalleta grass have ttre for-rr highest inpoltance varues (Table 12) . Mat
I

saltbush is ttre dcnrj:rarrt shn:b with a co.lpr of 7.4 percent and 124 plarrts
I

per hectare (50 per acre) . TLre dcnr-i-narrt lherbaceous .species is galleta
I

grass wittr a cover of 3.9 percent and 328 plarrts per hecbare (131 per
Iacre). The dorninarrt pererurial forbs are bitter fleabane, 1orr,r fleabane,

.l
hoary maclraeranthera, and scarlet gtobenallornr. Ttre inportance of forbs
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Table 9. Plarrt species by life form that occur withjl ttre sagebnrsh vegetation type,,

Scientific Nane Ccnrnrn Nane

Shn:bs

Arternisia spilescens
A. tridentata
Atriple>r confertifol-ia
A. crrneata
=.:Bricke]Iia microj[$a
Gurzso4aryrus qffiei
C. viscidifloms

Tetradvmia spinosa

Bud sage
Big sagebnrsh
Shadscale
OrneaLe saltbush
Rough littleleaf briclcelbush
l&@n rabbitbmsh
Io0rr rabbitbrr:sh

rJ'ff|ifi]tfupsage
Green rol1y

.1Eha,ins pricklepear
Greasewood
$piny .hors&msh
Brocne snakeh,'eed

:cQ :j"--,"i. :gqVI noi-*e:spe\t

Dusctresne milJs,retclr
1 :Dqrgllas; dustlmaiden,.,

Bastad toadflax
Pirurate tansyrnrstard
Fendler euphorbia
Shy 9i1ia
D^rarf gilia
Halogeton
Annual sticl<areed
i,buntain pepperweed
Hoarl machaeranthera
!,lhitestgn nentzelia
T\^/inpod
Desert Indianwheat
V.lcody plantalrr
Oblongleaf bahia
Rr.rssian thistle
T\-unblemustard
Scarlet globenallcrur
$nalIf lquer globenallcnr
Desert princessph.un

Purp1e threeawn
Cheatgrass
Galleta grass
Indian ricegrass
Bottlebmsh scnrirreltail

Xanthocepha}-un

Forbs

sarothrae

I
t
I
t

ChAenactis douqlesii
Ccmandra unbellata

--

Dr-sclrrarnJ-a plxnata
ffi
Gilia ilconspicr:a
G. punila
Halffii glcnreratus
Lappula occidentals
Lepidiun nrrntantun
Machaeranthera canescens

--

Phvsaria acutifolia
Plantago ilsularis
P. pataqonica
Platvschla:hria i-:rtecrrifol ia
Salsola kali
Siswbritun altis sinn-un
Sphaeralcea coccinea

--

S. panrifolia
Stanleva pilnata

Grasses

Aristida pur?urea
Brcnus tectonun
E.FiAG;TT
Onrzopsis hvnenoides
Sitanion hvstrix

.Lstragulus duchesnensis
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Table I0. percent @ver and frequenqg of plants within ttre sagebmstr vegetation

Species

Aristida purpurea
ar:tgnisia tridentata'
AstraquLus sp.+et-riple< confer:Eifolia

Sarcobatus vermiculatus'

-

snhaeralcea panrifoU-a
Tetradvmia nuttalii ;:t*

T. spinosa
Xanthrocephah.rn sarotJ"uae

I

Ccverl (8)
----T---

<0.1
6.2

<0.1
2.4
0.4
0.3

<0.:L
r.8

<0.1
<0.1
.<0.1

0.1
..<0.I

1.1
<o.l-
.0.I

0.;3
0.9

rrecrtrencv (8)

L8.2
72.7
9.0

63.6
36.4
]-.8.2
9.0

72.7
36.4
L8.2
9.0' 9.0
9.0

L8.2
9.0
9.0

L8.2
72.7

I

1 _ - .lrThe releve' salrpling metlrod was used to obtail data'

A. crrneata
viscidifloms



Fig. 8. Ttre pond vegetation tlpe is associated with rnan-rnade ponos that
are iound witfr:n tlre Cottonwood Wash project area (Photograph
bv Nolan Preece).
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Table 11. Plant speci-es by life forrn tlrat occur within the pond. vegetation t1pe.

Scienti-fic Nane

Stur:bs

Saroobatus vermiculatus
Tamarjx pentandra

Forbs

Grirrdeli-a sqwtrrosa
Haloqeton qlcrneratus
Helianthus annusffi
EaEffii oEicinale
T\zpha latifolia
Xanth"iun stn"nEiriun

GrassliJce plants

Scirpus spp

Grasses

Brcrnus tectonm.
EoEernnSffi

I

I

I

creaJer,sooa
Sattdedar tarnarisk

ccmndnraEfuSi.i
ccmndn aAEi:dif
cockileUr:r' " l''"

I

elflJ=h

I

cfreatlrass

""*ft barley
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I

in the vegetation depends on the tine of year and weather cond'itions. Forbs I
provided sigrn:ificarrt @ver dr:rjng ttre early growing season of L982 because

of the wet spring. I

Total plarrt @ver is 24.7 percent witlr strn:bs providing the rnajority

of cover (Tab1e 13) . Rocl< cover is grreater ttran in tlre other vegetation 
I

tlpes due to the severe erosion potential. The plant diversity indoc is I
2.24.

producbivity of tlre rnaf siltfusfr-gatleta grass vegetation tyoe was I

not neasgred. Ho,vever, acocrding to the soll nfrfiey re;nrt (Janes P.

Walsh and Assoc., Inc. f982) , productivity vAfieg from 56 to 336 kg/ha 
I

(50 to 300 pounds per acre) denencling on range site and annual precipitation- I
Range condition j-s trrcor.

I
Shadscale-gallet-a grras s

TLre area of potential distr:rbance is 1284'8 ha (3L74'9 acres) which is

31.9 percent of the shad.scale-galleta grass vegetation t1pe. Shadscale, spiny

hopsS-ge and galleta grass have the three highest i:tportance vaJues (Table 14) -

Shadscale provides 5.4 percent clver and 35 plants per hecEare (14 per acre) -

plant @ver and density for galleta grass is 3.9 percent and 278 plants per

hestare (111 per acre), respectively" Inportant forbs are oblongleaf bahia,

scarlet globonaltow, and snallflower globenalloar. The inportance of forbs

in t]-e vegetation tlpe depends on the season and weather condj-tions. Forbs

provided significant qover dr:ring ttre early grolring season of 1982 because

of the wet spring.

Total plant cover is 26.9 percent with stur:lcs providing the majority

of cover (Tab1e 15). Cover of forbs and grasses is 3.3 and 3.9, percent respec-

I
I
I
I
I
I
I
I
I
I



Table 13. Percent plant ccrver, rocJ<, litter ard bare gror.rnd for ttre rnat saLtbush-
galtetagrass area of potential disb:rbance.

Paraneter

Plant ocwer

Shrub
Forb
Grass

Rod<

Litter

Bare gror:nd

Percent cover

24.7

't( ?

5.1
4.1

--ZE?I= ,-5-, - :

_' 
".rg,tr{gp 

.t.t,, i 9'.

' agix-Fr' ' .-

**'
2.3

31.4
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Table 15. percent plarrt @ver, nocJ<, litter, and bare ground for ttre shadscale-
galletagrrass area of potential disturbance.

Parareter

P1ant Cover

Sh:r:b,

Forbr

Grass

Rocl<

Litter

Bare ground

Percent Cover

26.9

19.0

3.3

' r,- .;l : 3.9

7.0

3.2

62.8



Productivity.of the shadscale-galleta grass vegetation tlpe wa.s not
I

neasr:red. Horrever, accond.:ing to ttre soil'sunrey retrnrt (Janes P. Walstt

and Assoc., rnc. 1982) productivity variei O*, 158 to 1345 kglha (150 to
i

I

-38-

tively. Itre plarrt diversity jndoc for tlre area of potential d.istr:rbance

is 2.07.

1200 pourds per acre) depending on, range site ard annual precipitation.
I

Range condition is poor.

Greaselrood-s aqebnrsh+

The area of potential d:isturbance is 4IL.7 ha (1017.4 acres) vhich is 14

,;.t fr) - L,r

Far,-

' l.a (B g,r A
'3r't.n4c

percent of the Sreasoyod-sagebmsh v^egeta,tion t1pe. Greasev,,ood, big

sagebmsh, and galleta'gnass have the higtiest irrqnrtance values in this
I

vegetation tlpe (Table 16). Greasennpod has a @ver of 6.8 percent and
I

a density of 22 plarrts per hectare (9 per Lcre). Big sagebnrsh provides
I

a @ver of 7.0 percent and density of 43 plarrts per hectare (17 per acre) .

within the perrnit area, only one Frsnrnt Jaao* tree grovis along
I

Cottoi$,ood Wash. Galleta gnrass is ttre nos! :rrportarrt herbaceous plarrt
I

with a cover of 0.7 percent and density ol 53 plarrts per hectare (2L

Iper acre) . Ottrer herbaceous plarrts are Ini*lan ricegrass and. snallflower
I

Iglobonallovr 
I

Total plant @ver is 27.4 percent tith slur:bs providing ttre majority-t
of crcver (Table 17). Forb and grass coveri is 3.g and 0.9, percent re-

I

spectively. ttre plant d.iversity inde>c is 11.81.
t..lProductivity of ttre greasewood-sagebnash vegetation tlpe was not
I

reasr:red. However, productivity is estimated to be between 112 to 1120
I

kglha depend.inq on annual precipitation anil range site (Janes P. Walsh
I

I

arrd Assoc., Inc. 19821. Range crcndition ils poor.
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ParafiEter

Plant Cover

Shmb
:

Forb

Grass.

Rod(

Litter

Bare ground

I

Percent Cover

3:8'
:,F,b_;g .

2.2

I'n=tt; b--'

i,f., :

I

I

I

.l -l
Table 17. percent plarrt cc'ver, rod<, litter, ianO Uare gfor-rnd for ttre greaseld-

sagebmsh area of ptential disturbance.
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ftTREATN{M OR nIDAN@RM PIA}TIS

Ttrreatened or endangered plarrt listings are slmttretic. Ttre threatened

or endangered plarrt concept is defined. by law (Errlangered Species Ast of

I978i as anended 1978) and ttrus subjec€ to interpretation and, reclassifi-

cation (We1sh I978i Welsh et aI. 1981). Plants are classified as tbrreatened

or endangered becau=.*gl a paucity in nr-unbers. Plant rarity may result from

a restricted habitat t1pe or'a disjr:ncEion in distribution (We1sh et aI.

1981) .

I|rreatened or erdan$gr$d. plants are preqently classified into ttrree

categories (Neese and $Rittr 1982). Category I includes plants officially

listed (Federal Register 1980). Category 2 plants are those desned appro-

priate for Category I but are rpt yet officially listed. *Category 3 are

plants ttrat are no longer being considered as threatened or endangered

plants but are pending possiJole reevaluation.

Threatened or endangered plants occ'Llpy sites that have unisue environ-

nental characteristics. SucLr areas rnay include an orposed geologric for-

mation, er"oded knolls and r:nj-gue soils (Crorguist et aI. 1972). The

Cottonvood Wash site and the Ui-rtta Forrnation possess sone of these proper-

ties. However, accordilg to U.S. Fish and Wildlife Senrice personnel

(personal ccnnnrnication, Larrl Ergland) fev,r tLrreatened or endangered

plarrts are found on the Uinta Forrnation. They are usually for:nd on ttle

Green River Formation vflich is rpt erposed on the pennit area.

Sclerocactus qlaucus (K. Schrn) L. Benson (Hookless fishhook cactus)

is the only ttrreatened or endangered plant for:nd on the perrnit area (Figs.

9 and l0) . Ttle locatj-on of seven individuals in a spatial area of 2 x 25 m

*lt.' ', . ,

: i.'i-:$l:'
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Fig. g. Sclefocactus, glCucus, a threatened and endangered p1ant, fotnd
grcevug-b-th;Gmr:N,'/ood Wash project area (Photograph by
Nolan Preece).
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Fig. 10. Sclerocactus glaucus with its straight spiles
Nolan Preece).

(Photograph by
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is T10, PE, Sec. 30 , >f;8, l6W (F.ig. 9). Ilrree nature Plants (flcnpered jn

L9821, 3 jurrelrile plants (rp sign: of flclering) , and I seedling were located.

Confinnation of these plants as g. glaucrrs was f:rcrn photognaphic colored

slides by Dn. .S. L. Welstt. During 1983, surveys will be conducted to

idenlify ottrer lnssiJrle 9. glaucus poptrlations wittrjn and adjacent to t}te

perfirit area. I(ncrlrn poSnrlations of S. glaucr.r.s occur in the Uintah ard

Drctresne Counties, Utah ard IEge.WS De1ta Counties, Colorado along tlre
"trl

C,reen arxl Colorado Rivers (nrq9E$, "of i,and l4anagenent 1982) .

Tlpse 9. glaucus plarrlq, ffi gqq^trng witlrin an area of potential dis-

ttrrbance. Hcnever, a site ef the disturberd area has been located

for transplanting:the plants (Ftg: 3) . Ttre location of ttre protrnsed

transplanting site is srec. 29r r4sfi. fhe proposed site is sirnilar in soils'

elevation, vegetation t1pe, and aspect to the present location. During

1983, if needed, otlrer potential transplanting sites will be identified.

Anottrer species, located on ttre permit area, Astragalus ductresnensis

Jones (Duschesne milkrretch) was listed as a ttrreatened or endangered plant

(fig. 11, Welsh f978) . Hcn^rever, recently it has been rerncved frcrn a

CateEorly 1 lisUng to Categrory 3 (S. L. We1sh, trnrsonal ccnnrunicallon).

Ttris species was ccmron throughout the Ujnta Basi:r dr:ring tlre spring of

L982. Drsctresne rnilkvetctr was also ccrmrcn in tire pernlit area.

No ottrer threatened or endangered plarrts have been recorded within

tlre str:dy area. Neese and SnitJ: (1982) give a listing of t}reatened or

erdangered plarrt species and their present lega1 status that occr:r within

a 20 rnile radius of tlre Cottorr\,ood Wastr project area.



Fig. I1. Astragalus duchesnensis found growing on tLre Cottonwood Washt

projecL area (Photograph by ElizabetLr Neese).



VIII,DLIFE HABITAf
i

I

Vegetation sanpling along the wildlife transests was corducted to
I

characterize wildlife habitat. Sanplin$ occu:red during the FaII of 1981

-46-

5 hrtrictr are in the rnat saltbr:str-

wildlife distribution and

ard Spring of 1982.

' ;iiirlf { i, r

Falli-

2.5 percent in all transecEs o<cept !

salleta grasslr***to: .r*,:i.,ti.tlffi,

abr.rndance in salt-desert shn:b ccrnnrxrities (Table 19) . Shrub size is

nnre diverse within the vegetation tlpe than in the

other vegetation t1pes. Tlrus, the vegetation tlpe

offers a rrDre stnrcttrral dlverse habitai, for witdlife ttran the ottrer

vegetation types.

Spring

Pl-arrt cover for ttre spring i= oon=f"tent1y greater than for ttre
I
I.lfa1l (Table 20) . Ttris is due to the abtndant, precipitation during the
t

winter and earI1r spring. Shn:bs providT the najority of @ver, as they
I

do all y*.. However, forb and grass Tr* increased dramatically as
It

a result of the favorable grovrttr qenditi-ons.
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Table 18. Percent plant clcver, :ock, litter and bare gror:nd along the
wildlife transects dr-rring the fall, 1981.

Transect,

Paraneter 6c2bLa 3c ,b9

Plant @ver

Shr:ub

Forb

Grass-

Rod<

Litter

Bare grourd

15.8

16 "1

0.8

0.1

9.7

13"7

59 "6

8"9

6.7

0.5

2.5

61.9

4.3

24.8

14.0

r0.9

0.4

3.2

25.4

7.L

53.3

9.6

5.9

0.7

3.6

15.8

3.4

71.1

19.8

l.8.2

0.9

0.6

22.8

6.6

50 .7

12.4

8.4

0.9

3.9

zt.>

6.5

53.4

I
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acreaseurood-sagebrush vegetation tlpe
oM"t 

".1tb,rsh-ga1leta 
g:rass vegetation tlpe

"Sh.d"."1eja11eta grass vegetation tlpe
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Irban plant height, @ver and vohrne of shn:bs along the wild.life
transects.

sothamnus naus@sus

Transect Species

Artsnisia tridentata
canesc€ns

Sarcobatus vermicr:-latus
Xarrttrocephalun sarothrae

Grand llean

Dead Plants

Artsnisia spinescens
Atriple:< confertifolia+A. ornrqata
A. cr:neata
Grwffinus viscidiflonrs
Leptodactvlon nrngens
Xantlrocephah-rn sarothrae

Grard l'treart

Dead Plants :

Artgrr-isia scinescens

-

A. tridentata
EtrEE-affertifo1ia
CLrnrsottranurus vi scidif lonrs
Erioqonr-rn mi-cr"othecr.ln
Gravia spinosa
Koclri-a anericana
ffiFocEpElffi-?arotJrae

Grand Mean

Dead Plants

Artenrisia spi-:rescens
Atriplor confertifolia
A. cuneata.
Gffinus nauseosus
C. viscidiflorus
--GraYr_a spr_nosa
Kocleia anericana
ffi-uaffiicutatus
=--'feLraolnlla sprnosa

Height (m)

0.5
1.0
0.5
0.9
0.9
0.3

0.7

0.5

0.08
0.17
0.05
0.08
0.20
0.L2
0.15

0.12

0.12

0.r2
0.29
0.26
0.27
0.06
0.47
0.10
0.14

0.21

0 .13

0 .19
0.28
0 .05
0,52
0.26
0. s5
0.09
0.61
0.3s

)
Cover (m-)

,t
1.0
0.4
1.1
0.7
0.1

0.6

0.3

0.02
0.06
0.04
0.01
0.08
0.04
0.02

0.04

0.04

0.02
0.1I
0.09
0.05
0.01
0.32
0.0r
0.08

0.09

0.03

0.05
0.11
0.01
0.22
0.12
0.38
0.01
0.31
0.14

?
Voh.urle (m')

-

0.1
0.8
0.2
0.7
0.5
0.1

0.4

0.2

0.002
0.008
0.002
0.001
0.021
0.004
0.004

0.006

0.005

0.002
0.040
0.023
0.009
0.001
0.109
0.001
0.026

0.025

0.003

0.006
0.025
0.001
0.089
0.036
0.r77
0.001
0.189
0.046
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Transest

Table 19. Conti-:rued.

Species

Xantlrocephal-un sa:rotlrrae

Grand I'ieart

Dead Plants

Artsnisia tridentataffi
A. confertifolia
ffiseosus+
Gravia spi-nosa

-

Kochia anericana
ffiatus
Tetradvmia spj-nosa
Xanthrocephalun sarottrrae+

Grand Mean

Dead Plants

Arternisia spilescens
A. tridentata
Atriple:< crcnf ertifolia+A. cr:neata
drwsoffinus viscidif loms
Eriocronun microthecun&
Kochia anericana
ffi-avffillii
T. spinosa

Grand Mean

Dead Plants

Heiqht (m)

0.16

)
Cover (m-)

0.02
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?
Voh.rne (m*)

0"004

0.32

0"18

0.6
0.8
0"2
0.7
0.4
0.1
r.0
0.3
0.1

0.14

0.11

0.10
0.30
o .10
0.60
0.10
0.01
1.00
0.10
0.01

0.0s7

0.016

0"200
0.200
0.010
0.400
0.010

.001
0"800
0.002
0.001

0.5

0.9

0 "17
0.30
0.25
0.06
0.27
0.10
0.08
0.48
0.41

0.30

0.50

0.02
0"11
0"09
0.03
0.06
0.01
0.01
0.30
0 .15

0.200

0.400

0.003
0 .032
0"020
0.001
0.0r2
0.001
0"001
0.102
0.059

0.24

0.15

0.09

0.06

0.026

0.008
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Table 20. Perent plarrt oc'ver, rpcl<, litter, and bare gror:nd ocgr-r:ring
the wildlife transects dr.rring the spring, L982.

Paraneter 1a -a32b 3c 4b
I

6c

Plant cover

Shnrb

Forb

Grass

Rod<

Litter

Bare g:ound

30.5

24.4

11.4

0.1

11" I
L0.2

47.2

33.6

14.8

13.5

6.8

39.1

4.5

22.8

50.4

23.9

13.3

14.1

5r4

3.9

39.3

41.8

L7.4

26.8

0

4.8

11.6

4L.7

57.2

37.1

25.8

13.9

4.4

7.3

31.1

srJo
I

34.8
I

20.0

[u.,

t)a
,.1,

zg.lz

I

acreaseuaood.-sagebmsh vegetation ;lpe
bt"t"t saltbush-galleta qrass vegetation tyFie

tsh.d"""1ega11eta grass vegetation tlpe
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Herbaceous production was considerable dr.ring tlre spring (Table 21) .

Herbaceous production along transecE 6 was the highest and least along

transect I.

REVEffiTATION GIJIDff,INES

Critical to the rnining plocess is ttre revegetation of disturbed

areas. !'TLretlrer the revegetation is short term (1 to 3 years) or long

term (longer ttran 3 years) proper steps nust be follorped to ensrrre its

success. this section is not desigrned to be a state€f-the-art revievr

of the sr,rbject, hrt only to acguaint the non-revegetation specialist

rvitlr the main principles.

Plarrt Selection

The first step in any revegetation progrram is ttre selection of plant

species. Plant species nmst be selested tJ:at are adapted to the environ-

nental crcnstraints of tkre plarrting site (Van Epps and Mcitell 1978) . Other

condiderations include forage value, erosion control, wildlife habitat,

post-rnining use, etc. Native plarrt species are usually prefered because

of their adaption to tlre ecological conditions of the area in vfiidt they

are gror^ring. The baseline study should be a source of help in selecti:rg

plarrts for revegetating the distr:rbed sites and processed shale pi1e.

Introduced q>ecies should not be overlooked if they are adapted to

ttre site. Ir,lany introduced plants have been tested and for:nd suitable for

mined-land reclamation on arid rangelands.

TLrere should be a rnix in plant species and life forms to provj-de ecc-

logical diversity (Plunrer et aI. 1968) . Mj:<ture of plarrt species provide

I
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I
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21. gerbaceous plarrt p:rcduction
drrring ttre sprirg, L982.

along the wildlife transesLs

I 
n.=.*ri"r

Transect Forb

28.0

52"0

100.0

68.0

132.0

r04.0

0

0

0

76.0

0

20.0

0

L2.0

20.0

r.6

0.2

L2.0

0

52.0

4.0

40.0

0.4

92.0

28.0

115.0

L24.0

185.6

L32.6

228.0
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better wildlife habitat and forage availability. Nurerous plant species

rnay o<pIoit the various microhabitats of the site better than one or trro

species. In addition, a species nix will provide better erosion crcnbrol.

Deep-rooted plarrts help preverrt rnass soil slippage, a critj-cal facbor on

steep slopes. Shallcmr, r.,'ide-spreading root systsns characteristic of

many grasses and forbs enrrance soil sr:rface stability (Institute for Land

Rehabilitation 1979).

In selecting plants for specific sites, cErre should be given to seed

source. C,enetic variation arrDng ecot14:es and populations of the sane

plant species can be trserdous (Plunrer 1975) . An o<cellent sor:rce of

seed arui vegetation rnaterial for plant propagation is the loca1 vegetal

ccrnnr:nities. Special attention should be given to plants growSng on ex-

posed subsoils or other r:nusual geologic forrnation. Ttre kjxds of plarrts

grcradrg r:nder stressful envirorrrental conditions can indicate a useftil

seed source to revegetate problen areas.

Plant Materials

Seeds, container-gro^/rr plants, ard bare-root stock are ways to revegte-

tate a site. Proper selection depends on the envirorrnental crcnditions of

the soil, plant rnaterial availability, and qcst.

Seeds

Seeds of nrarry rntive and jntroduced plant specj-es are available

crcrnnercially from qcllectors and seed corpanj-es. !'ilren pr-rrctrasing seed,

care should be given to the source of the seed and variety. However, seed

fnon adjacent nondisturbed plant populations is an o<cellent source and

strould nct be overlooked. Collectors can be contracted to collect ttre seeds.

I
t
I
I
t
I
t
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i

Seeds are usually inexpensive and. should be used vitren envj-ronnental
I

corditions are proper for germination ard seedli:rg establishrent. Seeds
I

usr-rally require frcm 14 Eo 2L days of w1m nnist soil to genninate and be-

cqre established. Seedjngs in areas tCt t.".ive less ttran 30 sn (12
t

inctres) of rain usually result in failure (Institute for lard. Rettabili-

tation 1979) "

Container-qro$n plants

Containerglrown plarrts are availabld crcnnerciaIly. Suctr ccnpanies
I
I

produce seedlings ttrat are properly prep{red for transplarrting. Hcn^rever,-t
costs are usrrally rore t}ran for seeds of ithe sane species-

I

Contajnernrc'rrn plarrts are recrcrnrended for revegetating harsh sitest

problans. Plarrts grcwm in containers y are fast grovdlg after

transplarrting. Ttre use of plants can errtend ttre plarrtirrg

season beyord ttrat, vrtridt is safe for
- 

TLre disadvarrtage of crcntaj::er grohnl
I

_l

I

lplarrts is ttrat scEIE species are

difficult to cultiwate. Contailer plarrts are hearryz ard bullqr. Also,

proper care is needed to ensure sr::rrival

field

Bare-root stock

railren transplanting then to the

plarrts are large enough and dornrarrt, thei are dug up and packaged jn crates

Bare-root stock is grown in plant !$s for 1 to 2 years. When the
I

I

witlr noist peat rpss. Bare-root stoclc i! usr:alIy available fron ttre sane
I
I-t.sources ttrat provide containernrcr,rn plafts.
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Bare-noot plarrts provide fast groruing @ver on critical erosion sites"

Ttris Qpe of plarrtilg material is less opensive ttran container-grcmrn plants"

llordever, bare-root stoclc usually has a lovser percent sunrival than con-

tairrer-grown ptarrts (Institute for Lard Rehabilitation L9791' Also' bare-

root stock must be plarrted wtren ttre soil will be wet for 2 te 3 weelcs'

Site PreParation

An jlrporEarrt step in arry revegetation project is site preparatj-on.

Any factor that may prevent succ-essfu-l plant establishnent should be de-

termjled ard mitigated before planti:rg occars (Institute for Lartd Rehabili-

tation L979).

Surface contor:ring and shaping may enhance plant establistrrent and

grordtlr. ILre degree of sr:rface slope and orposure are jJrportant factors

affecting erosion control ald plant grofth. Ttre avoidance of long, steep

slopes is essential for erosion qcntrol. However, snall trr5nches and

pockets in the soil can collect water to erihance plant grovrtlt and reduce

the erosion potential (Branson et al. 1972, Wright et a1 - L974) .

The physical and cLrsnical properties of the soil must be conducive

to plant establishnrent and root gro\^tth. Tkre soil should be firm but not

ccnpacted, well pulverized on top, rnt cloddy, ard free frcrn weedy plant

ccnpetition (Plunrer et aI. 1958). Plant nutrients such as nitrogen,

phosphems and potassir.rn shorrld be suitable for plant growtlt. Dctrene

soil crcnditions such as high pH, salinity, and toxic substances rnay need

to be aneliorated" Tro prepare a proper plant grouth nedirxt, cultural

practices sucLr as fertilizing, nn:IctrJng, soil ripping and fi.rrrowing, and

t
t
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I
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v0eed control ray tn necessarry, Ho!,Jever, potential site problenrs ald

appropriate ctrltr.rral treatnents can be identified t}rough soil analysis,

snall plot tests, arxl pilot npdels.

the irrigation of plarrted areas is a question that nust be ansqiered

before plarrting occurs. Suprplenental water does incr:ease plarrt grc'hrth ard

sunrival. However, plants rnay becore water dependent and die ratren i:ri-
gation ceases. Plant deattr results because plarrts are not adapted

physiologically or anatcndcally to drier conditions. If irzigation is
de€nEd necessa-rT, it should occalr only for initial plarrt establistrrent

at a rate that will al1ow deep water peroolation and avoid srosion.

Arpther alternative to irrigating is water harresting. Itris practice

occtrrs uften tlre soil surface is designed to allow ttre accr.rnulation of
natural precipitation arotrrd plants (Intennr:ntain Forest and Range S<-

perirrent Station 1979). Several netlrods can be used to crcllect water.

An area of several feet lonq and wide can be ccnpacted, or chenically

treated to preverrt water infiltration with a catchnent basin at ttre
bottom is one netlrod. Otlrer netlrods include surface pitting, crcntouring,

and gouging. In fact, arry treatrnent v,hictr collects water and dirests it

to plants can be used.

Tine of Plarrtincr

Planting tirrc, i.:: general, should coincide with the longest precipi-

tation period during the year. of course, the plarrting tine rnay va4/

with tlpe of planting rnaterial, soil, plant species, and c'ultr:ral treat-
nents. An e<arnination of neteorological data is helpful to deternr-ine tlre

best planting tine for a given area.
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In the Internrrr:ntain area successful plantings cart usually be obtained

jn both ttre spring and fall depending on ttre plant rnaterial used. l4any

seeds reqgire a stratification period. Tttus, a faII plarrting would be best.

Containernrc'hm plants can be plarrted in late spring pnovided that they are

'batered-i.:r." Bare-root stock should be plarrted in early spri:rg for optimurn

results. Hourever, one problen ttrat rnay reduce sr-:nzival of container plants

and bare-root stocl< dr:ring tlre falI is frost heaving if roots do not have

tine to e:<tend into the soil before freezi:rg occ'urs.

Post Planti-ng Managsrent

Ttre firnl step i:: a revegetation plan is ttre c-ontinued nranagerent of

tLre area. Grazing of 1or:ng seedlings will reduce plant sr:nrival and

gro\,,rth. Weedy plants wiII deplete soil water and nutrients if not crcntrclled.

Brergenqg irrigation of plarrts nay be necessa.rry r:nder extrsre drought con-

ditions (Institute for land Rehabilitation 1979).

- Fencing is probably the best netlrod to deter livestocl< and big galre

alimals. Hcnrever, fences are usually worthless in preventing rodent and

rabbit d.anrage. In sonre areas repellents nny be beneficial in preventi:rg

rodent and rabbit damage. Probably the best rrethod to rnitigate tLre grazi-ng

darnage to plants is to transplant large seedlings with multiple branches

and stsns, revegetate large areas, and j-::clude several r:npalatable species

jn ttre planting rnix (Institute for Land Rehabilitation 1979) .

Weedy plants can be qcntrolled with a herbicide. Hcn^rever, care

shoul-d be used not to kilI tie desirable plants also. l,lecfranical tillage

arrpng desirable plants is also beneficial in reducing weedy plant ccnpetition.

In areas rntrere machines cannot operate, hand rennval of weeds rnay be

necessartrf.



j aorg"trcy Ggation may be
i

Spririkler inigation qlsterns may be th9 nost effective rettrod if a water
t

source is available. Howrever, hand-ryatering of plants may inprove plant

D:r5ng e>cErsre drought crcnditions

sunrival r.rnder erctrene conditions.

REVTSTATION OT COryrcNI/rcOD VG.SH PROJECI AREA

Short-term Revegetation
I

I

Areas that need to be revegetatedlbut will again be distr:rbed in 1to,l
3 years are considered short-term proj{cts. Such areas rnay include topso

I

stock piIes, sr-:bsr:rface soil stocl< pilQs, right-of'vays, and rnaintenance"
I

Iareas. I

will be satisfacEory. Perennials should be included in ttre plant milchre
I

if a longer tirne period is reguired. Table 22 lists several native and

I

adapEed.introduced plarrt species ttrat i;hould be adecmate for short-term
I

revegetation on ttre Cottorn^,ood Wash prgject area.
I

Dre to ttre fact tlrat all the species are grrasses and forbs ard, to
I

keep costs lcrr^r, seeding will probably ts ttre clrosen revegetation nethod..
I

Ttre seeding rate will depend on vitrethei ttt" seed is broadcast or diresE,

seeded. rf ttre seed is broaddbst 22 J 27 kg/ha (20 to 24 potnds per acre'l
I
I

I
I

I

I
I
I

I

TLre prirnarl goal of short-term reteVetation is to actrieve soil sur
I

stability and prenzent wirrd. ard water egosion. Another objecLive is to :

I
I

tajn viable soil far:na ard flora in ttte stock-piled soils. Finally, dis-
I

tr:rbed and stocl<-piled soils will rnaintain a viable seed resenre if
I

Itated. 
t
I
l.Plarrts should be selected that geim:nate readily and beccne established.
ti.1y. If ttre vegetation cover is to last for only 1 year annual speciedqr,rickly. If tJ:e vegetation cover is tg last for only I year annual spec
I



Table 22. Plarrt species suitable for
Wash project area.
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shorE-term revegetation at the Cottornrcod

Species

Agrop Eon desertonun
A. rinariun
A. srlithii
-elwLlEinerus
E. iunceus+
Lolir-rn rn:Iti-f lon.urt

Connpn Nane

Standard crested wheatgrass
Streambank viheatgrass
Western wheatgirass
Basjn wildrle
Russian wildr1le
Annual ryegrass
Ranger alfalfa
Yellcw svseetclover
Indian ricegrass
Desert Ind.iarruheat
Cereal rye
Irbuntain rye
Sand dropseed

IvledJ-cago t

lblilotus:-urTzopsrs
Plantaqo .

ffiqo saffi--
l4elilotus of f icinalis
Onrzopsis hvnenoides
Plantaqo i-::sulares
@
S. fipnta-nun
Spor.o6Fcnrrptandn:s

I
T

I
t
I
I
I
I
I
I
I
I
I
I
I
I
T

I
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will be needed. If the seed is direct, seeded about 13 to 17 kglha (12 to

15 pourds per acre) is needed. Direct, seeding is usually better ttran

brcadcasti:rg. therefore, if at all possible, broadcast seed shotrld be

co'vered wittr soil by racking or railing.

Late faII or early sprr.ng is the best tine for seeding at Cottorna,ood

Wash. Seeding should occur at a tjme vtren soils w:i1l be noist for serreral

weeks. Sufficient tjrre is needed to allcntr for seed germination and seed"ling

establislrnent before tlre soil becures dr1z. Irrigating seeded areas r:ntil

seedlings are establislred will increase tlte rate of plarrt gro\^/th.

Iong-term Revegetation

Long-term revegetation jncludes areas that reguire stabilizing for

periods longer tlran 3 years. Long-term revegretation is not necessarily

pennanent revegetation. Hor,,lever, in rnarry cases tlre two are the sane and

thus rnay be treated similarly.

The prima4r goals of long-tenn revegetation are to rninimize soil ard

wind erosion, provide plant @ver and arrimal forage, and be ccnpatable

with tLre post<nin'j.:rg use objective.

Plants ttrat are selested to revegetate d.isturbed sites witJ:jn the

Cottoruvood Wash Pnoject should be drought, salinity, and grazing tolerant.

A planting rnixtr:re should be selested that is ccnpatable wittr o<isting non-

distr:rbed vegetation and able to occtrpy tlre rnicrohabitats of tLre site.

Perennial plants are reconnended because ttrey provide gnound qcver drrring

donnant periods.

A planting mix is recqnrended for each vegetation tlpe with areas of

potential distr:rbance (Tables 23, 24 and 25) . Ikre plarrting nr-ix consists
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Table 23. Selected plarrt species for long-term revegetation within the mat-
saltbgsh-galletagrass vegetation type at ttre Cottomvrcod Wash

project area.

Species

Shn:bs

Ccnron Nane

Bud sage
Shadscale
Mat saltbush
C\rneate saltbush
Winterfat
Lovs rabbitbn:sh
Green no1ly
Plains prickllpear

Roughseed crlptantha
Ir[cr:ntain peppor^reed
Hoa4r rnacherantltera
Torrey rnalacothrjx
Rock qoldenrod
Desert Indianqheat
Scarlet globenallovr
Small f lov'er globernllow

Galletagrass
Indian ricegrass
Bottlebnrsh squirreltail

Lepidiun nDntanun
Machaeranthera canescens

PetraffiIa pffi--
Plantaqo insularis+
Sphaeralcea coccinea
S. panrifolia

Grasses

Hilaria ianesii
oryzopsis hlznenoldes
Sitanion hystrix

Artsnisia spinescens
confertifolia

A. qcrnrgata
+A. cuneata

cerErtoG lanata
ffiidiflonrs
.,l 

.

Kochia anericana
olmn-tia@tha

Forbs

Cqptantlla flarrcculata



Tab1e 24. Selected plarrt sPecies
galletagrass vegretation

A. suneata
-ctr:ryffirusviscidif loms
Ephedra tonevana
Gravia spinosa
Koch:ia anericana
@a-E-lvacantha
Sarcobatus venniculatus

Cnptantlla flarrccttlata
Hedvsanun boreale
Lepidiun nrcntant-un
Li.:nr-un lel.dsii
ffierEEera canescens
Peu:9g5ia. Errdla
Platvschkr.rtrria i.:ntecrrifolia
Sphaeralcea coccinea
S. pa:rrifolia

-

Grasses

Aqropu:on spicatr:nt
Hilaria janesii
Onrzopsis hvnenoides
Sitanion hystrix
Sporobolus cnrtand:rus
Stipa corrnata

for long-te5m revegetation within the shad
type at tlr,e Cottonvood Wastr project area.

Ccnnpn Nalre

Bud sage
vfy'crnirq big sagebntsh
Shadscale
Cuneate salthrsh
Lor,,i rabbitbnrsh
Torrey ephedra
Spiny hopsage
Green rolly
Plains prickllpear
Greasevrpod

Roughseed crlptantha
Utah staleetvetctt
lbr:rrtain peppeuieed
Leuiis flar
Hoary mactraerarrttrera
Rock goldenrod
Oblongleaf bahia
Scarlet globenallot,l
Small f lovser globanallorr

Bluebunch uheatgrass
Galletagrass'
Indian ricegrass
Bottlebmsh squi-rreltail
Sand dropseed
Needle-and-Ttrread grass

Artsnisia
A. tri-dentata
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Tab1e 25. Selected plarrt species for long-tetln revegetation within the
greasarood-sagebnrsh vegetation tlpe at the Cottonr^,ood Wash
pro-iect area.

I
t
I
I
I
I
I
I
I
I
t
I
I
I
I
I
t
I
I

Species

Shn:bs

Artsnisia tridentata tridentata
ffi
A. confertifolia
ewffiuseosus
Gravia spi-nosa
Sarcobatus verrniculatus

Forbs

Hedvsarun boreale
Linr-rn l*risii

Connpn Nane

Basin big sagebmsh
Fourwing saltJcush
Shadscale
Rubber rabbitbn:sh
Spiny hopsage
Greaserrvood

Utalr sr^rcetvetctt
I-el,ris flar
Desert Indianwheat
Oblongleaf bahia
Scarlet globernalloo
Snrall f lcnrer globenallot^r

Galletagrrass
Indian ricegrass
Bottlebnrsh sguirreltail
Needle-and-Thread grass
Sand dropseed

Grasses

Hilaria janesii
Oryzopsis hymenoides
Sitanion hystrix
Stipa cdnata
Sporobolus cnlptandnrs
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of strrubs, forbs, ard grasses ttrat are comlrcn to each vegetation tlpe.

Containernrcmr plarrts are ttre reccnnended ctroice for plant establish-

nent. Container-gror/vn plarrts can be plarrted &ring ttre fall ard spring

wtren soils are.noist. Ho\,vever, tlrey can also be ptanted in late spriJrg

if ttrey receive water vitren transplanted. At ttre tjne of planting, a basin

strould be constnrcEed a::ound each plant to accwrnrlate water ard srpt.r.

Research Needs

Revegetational studies have never been corducted using T3 (oqnrercial

retort system proposed to be used by SED) proposed shale. There-

fore, carefu-L studies on plant grcfi^tth on T3 processed shale are needed.

Sone areas of research include:

1. Precise inforrnation on physical and chsnical properties of T3 shale

2. Investicrations to aneliorate the lack of fine material and the

consecnrent lcnir water holdJng capacity of tlre shale

3. Investigations on plant uptake of toxic material

4. Develop measures to prevent salt migrration to sr:rface

5. Plant establishrent and grolth

6. Soil and shale mjxing to nnximize plant groarttr

7. Plarrt colonization and succession

T\no field ocperiments are planned that should ansoer the above questions.

Itre first plot study will evaluate ttre processed shale as a plant grorth

mediun (Fig. 12). Five planting nediuns will be treated with t}ree different

plant establishnent techniques and three different fertilizer treatnents.

Ttre plarrting nedia will be shale, soil, shale wittr soil in trenctres, shale

wittr soil in lnckets, and shale wittr a cover of 13 crn (5 inches) of soil.
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ltre plarrting treatnent w"ill oonsist of djrect seeding, transplarrting con-

tajner-9::onrr plarrts, ard a ocnibiration of bottr. The fertilizer treatment

will be nitrogen and phosphonrs, retort water ody, ard. no fertilizer.
Paraneters to be neast.tred. are plant gro\^/eh, root glrornrth into strale,

chsnical analyses of plarrt tissue, and, plarrt-raater relationships.

The seoond study plot w'ill eva}:ate plant crclonization onto processed

shale and pedogensis (Fig. 13) . For:r plarrting nedir-uns consisting of shale,

soil, shale witlt soil in podcets, and strale wittr a cover of t3 cm (5 inctres)

of soil will be treated w'ith fo:r plarrtirgr netlrods. Ttre plarrting rethods

will be seeded Russian thistle, seeded clreatgrass, transplarrted contaj:Er-

grc,hrn plarrts, and nc t-reatrrent. Paraneters to be neasured are plarrt

succession and pedogensis processes.

IIONTIIORING

Plant ccnnurrities are dynarnic. Ttrerefore, plant @ver, density ard.

productivity change frcrn year to year deperding on envirorlmental qcrrlitions.

These paraneters sho:1d. be nonitored yearly and correlated wittr envi:rcn-

nental data such as annual precipitation. Several years of data pnovide

an e<cellent baseline for ccnparatirze trrurposes after rnining ccnnences and

post-rnining reclarnation.

To acconplish tltis, a reference area should be established for each

vegetatJ-on tlpe w"ith potential distr:rbance. Plant cover, density ard

productionslould be neasr:red eactr year. Ttre reference areas should be

fenced to prevent grazinq arxi other d:istr:rbances.

fhe population dlmarnics of Duschense rnillsretch sipuld be obsenreci for

several years. Plarrt @ver and density data r,vould be beneficial in case
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it is reeva}-nted for a Category I tlrreatened or endangered plant species.

ttre population of hookless fishhook castus should be obsenred yearly.

Granges in population size can tlen be recrcrded. If possiJrle, seed should

be collected to establish a troprulation i:r an area with no disturbance

potential.

Another ocnc€rn is the revegretation of disturbed areas. TLre Cottona'ood

Wash area receives less tlran 25 crn (10 inchres) of annual precipitation.

Ttrus, revegetation using conventional netLrods, suctt as direct seeding,

r,vould probably nct be successfril. Thus, pilot nndels ard study plots t'ouId

be useful in developing successfrrl revegetation teclrriques. Such study

plots should be evaluated for several years.
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FAUI{A

The follcnring report is a sr-unnation of a wildlife sun/ey on the l4agic

Circle Cottornrcod Wash Oil Shale Project, Uintah County, Utah, for S1m-

fr-rels Hrgineeri.:rg and Develotrrrent Ccnpany.

OB]ESITVES

Wildlife are sr::nreyed on the rnire pennit area and a 1.6 lsn boundary

to determj.:re species irrventory, terporal and spatial distribution, and

abundance or density. Attention is paid to raptors, migratory birds, uP-

land gane birds, state protected species, threatened and endangered species'

big4ane and non-grane speci-es. Details collested on non-glanre wildlife er<-

ceed ttre requiranents for perndtting for tr,vo reasons" First, effestive

nrrnitoring of inpact or erifrancsrent due to shale mining, retorti-ng and

disposal can be qtrarrtitatively determined only by using nonnlane wildlife

sirtce the other species ocsur jl 1ow nr-rnbers and with extensive dispersal

patterns. Secord, neasuri:rg reclarnation success dependent on species other

ttran ncnjare would have to be based on subjective judgerents which c.ould

hjnder bond release and cause SD urnv-arranted expenses uhere they are not

reguired.

MSITTODS AND T4ArERTATS

Site visits on t}1e @tton\^pod Wash property were made in October 198I'

Febmarl, April, June, July and Septonber L982. DJring October, Iine

transects for rnanrnals. were set in six locations (Fi9. 2 ) , trc jn Greasevocod-

Sagebmsh habitat referred to as Greaserrcod' t"t^,o in Shadscale habitat, and

tr,vo in I'ht Saltbush habitat (see Vegetation ReporE for details on habi-

t
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tats). Line transects, one kilcrneter in lerrgth were set according to

Burnham et al. (1980). Eadr transect was walked for tJrree consecrrtive

esren:ings between trao hor:rs prior to sr:nset and one hour after srrnset. A11

animals seen were reorded b1z species, nuiber obsenred, peryendictrlar dis-

tance frcrn the transect (in reters), betravior (feeding, drinking, running,

etc.) ard srbstrate (bare grou:rl, shnrb base, sha'ub canotr{/, etc.). A11

traclcs ard scats were also recorded for presence/absence deterrnination.

Sirtce the nunlcer of animals obsenred did not neet ttre minimnn required

to calcailate densities (Br:rntrarn et al. 1980), abundance was elq)ressed as

mrnlcer obsenred per transest kilcrneter.

Rodent distribution and densities were determined in October. A

large grid of 144 Shernran live traps, set in L2 x L2 aray, 15 m betueen

each t-rap, crcveri.ng 2.72 ba (6.61 ac) was set in the sane location as

line transects (fig.2 1. Each grid was trapped for five consecrrtive

nights. Each trap was opened and baited witJ: rolled oats in ttre evening

ard checked and closed eactr nrrrni-:rg. Eactr capture was identified to

species, weighed to tlre nearest gram, a9€d, se><ed, individually tagged

for identifj-cation or recapture and released. Captr:re locatj-ons in ttre
grid and physical condition (lactating, pregrEnt, etc.) were also re-

orded. Density was calculated by:

D = n/ at rnfiere D = densj-ty; n = nurnbr of irdividuals; ard. a = area.

D:ring Febmary, April, July and septenrber , Lgg2, site visits to de-

teunine big ganre and ncngane use, raptor nesting activity, upland gane

bird presence' prairie dog activity, and a threateneiC and endalgered

species suryey were conducLed. These suweys were crcrrducted by scanning
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t5e area witl: spotting sopes and binoo:lars, vttile walkl-:rg through tle

perrrdt area or driving a vetricle within the permit area and in a 1.6 lcn

boundary arorrnd the permit area.

In June 1982, line transects were walked for birds, for five con-

sectrtive days, starting at surrrise and ccnpleted withi:r ttrree hours. the

sane transesEs were walked again for reptiles begiruring three hours after

sr:nrj-se and ccnpteted by 1200 (24 br clock, MDT) . Transests lvere located

il the three habitat tlpes (see Fig.2 ) ard data recorded was identical

to data recorded for rnanrnals. Raptor nesting activity was again ctrecked

and prairie dog to$/ns were mapped ard were checked for sigrns of blad<-

footed ferret (ltustela niqripes) activity in Septenber.

Ncnenclattrre for rnanrnals was accordi-:rg to Armstrong (L9721 , fot

birds according to Betrle and Perry (1975a) ard ttre ner,i AOU classification

(Eise1analn et al. 1982), and for reptiles and alrphiJcians according to

Stebbj-ns (f966) . A11 data were ccnpr:terized ard surlcjected to several

guality control prograrns to reduce ccnputational errors. Means of paired

sanpling sites were calcrrlated and include standard deviation.

Reptile abund.ance was elq)ressed as nr.rrdcer per kiloneter. Population

densities for birds were estjmated using the ccnputer prograln I'TrRAlqSECTrl

developed by ttre Utatr Cooperative Wildlife Research Unit (Bu:mham et a1.

1980) . Tlris rethod fits a c-Llrr/e generated by a Fourier Series of tlre

distrjlcution of perpendicular distances for all sightings of a specJ-es

i5 eactr habitat ard calo.rlates a density based on this detectability cr.:.trre.

Ttrirty to 40 sighti-:rgs were usually reguired to const:rusE a reliable dis-

trilcution. !,ltren ferver sightings were available, vilrich was often the case

in tlrese sparsely poprulated habitats, species with similar detectabilities
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(e.g., aII spancrt^is) were ccsnlcined for analysis. Species densities hrere
I

then estirnated by pa::titioning tle "detebUufifity group" density aIIDng
I

species based on protrnrtional representaiion. Species rictrress was a
I

surination of individiral species. Species diversity, H' , was calculated
I
I

accord.ing to Shannon (1948) . Sirnilaritiis were calculated according to
I

Bray{r:rtis oefficierrt (lilotyka et al. 1950) . Three tlpes of weighing
I

factors lrere used: (1) abr:ndance i Ql bionass; and (3) species ccnposition.

In order to viev,r a habitat's inportance fo 
wildlife, similarity indices

I

for the above factors were averaged for i*rree vertebrate groups: reptiles,

birds and rodents.

AQUASIC WIIDLTI.E

i.e., the Ouray Natj-onal Wildlife Refi.r

lb floring streams are located on ttre Cottonvriood Wash property. Ihe
I

rnajn drainage is Cottornrrcod Wash whictr fi-crv,rs intesrdttantly and enpties
Ijrrto ttre Wtrite Rlver rnrth of ttre prope*y. TLre wash ser:ves as a crcrridor
I

for tenestrial wildlif6. Five pords arb located on the property jn Sec-
-l

Itions 16, 18, 24., 29 ard 3L A11 h.rt *i i= charged by inter-
I

nittant. surface flows. O:e pord i:r the horetreast corner of tlre property
I

I

(Sec. t6) is drarged by flows frcrn an abbrrcloned natural gas le1l.
I

Green-+iinged @aI (Anas crecca) used a stock pord adjacent to the
I

mine permit area (rprttt of Sec. 18) . Alphough no nest was fourd, the
I

teal. are ranked as a sunrer resident duel to consistent presence. Othert-
I

waterfovrl use this pond dr:ring migration; Lnwever, the pond's inporbance
I

to waterfovirl is rninirnal due to ttre nearb! wetlands along the Green Rlver,
I

9q.
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TERRESTRIAL WIT,DLIFE

Raptors

Nine raptor species occr:rred on tlre rnine permit area. Three of

ttrese species nested on the tracts in 1982: Eolden eagle (Aquila chrrysaetos) I

burrcming owl (Athene cunicularia) ; and Alrerican kestrel (Falco spa:rrerius) .

Ttre golden eagle nest produced one ]loung. Ttre nest is located i.:r Sec.

18, SEk (see Fig. 14) with an eastern o<[Dsure in a sandstone cliff above

Cottonwcod Wash. Although the nest is located within 1.5 lcn of ttre plant

site, no activity or roads will harper ttre eagle's use of the site i.:r the

future.

Long-eared ourls noost in tlre solitary Frsncnt cottonrvood (Pozulus

frsrpntii) for-rnd in Cottonrnnod Wash (Sec. 17, NWk) (see Fig. 2) " Five cnrls,

apparently a fanily gnrcup, were enaor:ntered at tJ:is location in October 1981

and four in Septenber L982. The or^ils did not use the tree for nesting.

l.!cs-t likely they nested along the White River"

Br:rror^ring owls were encor:ntered in t}ree prairie dog tor^ms, #1, 4 and

I (see Fig. 14). Although all are crrnsidered nestors, this was rrct con-

firned.

No attenpts were rnade to locate tJ:e nest sites of ttre tf,,\,o, or perhaps

three, pai:: of Anerican kestrels i-:l ttre perrnit area. Nor could a nesti-:rg

site for one prairie falcon (Falco ne><icanus) be located on ttre pennit area,

if in fast a site e<ists. One pair of northern harriers (Circus q/aneus)

occurred on and near the perrnit area, rnrst often obsenred near a pond

north of Sec. 18.
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Fernrgilous hawks (Buteo regalis) were obsenred in the pertnit area

in October 1981 and tvp inactive nests were fourxi in Sec. 30. Iilo nesting

occurred in 1982. Since the nests are jn tlre shale disposal area, they

will eventually be lost. Hcnrever, there are nulerous otlrer potential

nest sites in the pe::dt area ard in adjacent areas.

Three ottrer raptors obsenred in ttre permit area r^/ere red-taited ttar^tks

(Buteo janaicensis), tr:rkey nrltures (Cathartes grra) and loggerhead shriJces

(Lanius ludoviciarrus) . Ilre shrike is a pernranent resident and the other tr,qc

are considered transierrts, i.e., residing jn an adjacent area ard occasionally

foraging in ttre pennit, area.

H<pected raptors (Behle ard Perry I975b; Vander WalI ard Steele 1982)

hlhidr rapuld be considered transients are sharp-shinned hawks (Accipiter

striatus) and short-horned o.ds (Asio flanneus) . An expected wjnter resident

is ttre rough-legged har^ik (Buteo lagopus) . None of ttre three were obsenred on

or near the permit area.

- l4igratory Birds of High Federal Interest

Of ttre 22 nigraEorl species of high federal i::terest, for:r occr:rred

within tlre mine's bor:ndary - golden eagle, prairie falocn, fernrginous

harnil< and h:rrcnri::g o,vl. These species are treated urder RAPIOR9. The

bald eagle (Haliaeetus leucrccephalus) winters along ttre !,lhite and Green

Rivers and might also be forrnd along Hilt and Willow Creeks. These

eagles will forage in desert stun:lc habitats along a river's corridori

however, the distanee of tlre tracts frqn suitable riparian habitat pre-

cludes their presence.
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Eight other rnigratory birds, hrtrictr do or have occurred near tlre per:Irdt

area (50 lcn radius) (Betrle and Perry I975b; Varder Wall ard Steele L9821 ,

are peregrine falcon (Falco pereqrinus), rerlin (Fa1co colunlcaris), Cooperrs

haviks (Accipiter cooperii) , osprey (Pardion haliaeetus), 9r€t blue heron

(Ardea herodias) , sandhi-Il crane (Gnrs canadensis), western bluebird

(Sialia recicana), and Scott's oriole (Ictenrs parisonm) . The Presenc€

of arry one of ttrese species is highly r:nljJcely, since tlreir habitat re-

quiJenents, either during migration or as residents' are not nEt jn or

near (1.6 lxn bor,urdaqy) ttre mjle permit area.

Upland Gane Birds

Of tJle nine upland gane birds of concern, only two species might

be found on or near the trasts - cftukar (Ctn:kqr elec:tqllq) and sage

grouse (Centrocercr.rs r:rophaslanus) . Neittrer were obsenred rpr would

arry substantial populations be orpected, due to lacl< of suitable habitat.

Bothr are crcnsidered transients.

State Protected SPecies

Anrrng tLre manrnals of the State Protected Species, six are potential

but not ecpected. Classified as E:rdangered, the blacl<-footed ferret's

(lfusteIa nigripes) presence in the Uinta Basin is unverified. The ferret's

usual food resource is prairie dogs. Where prairie dogs are present,

three conditions were reccnnended by HilLnan et al. (1979) to neet the

ferret's mj-::jmal habitat requirenrents: (1) at least eight prairie dog

tor,rns per tcrrunship; (21 each tcnun should be at least 12 ha in size; and

(3) trto or nore tourns shoui-d e:<ceed 40 ha.

Sjlce ferrets are nocturnal and difficttlt to obsenre, three in-

dicators of their presence are tracics, scats, and trenching. Ferret
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tracks are not a reliable irdicator since ttrey wotrld be obscured by prairie

dog activity; hcnever, early rorning inspection prior to prairie dog

activity is useful (fortenberry 19721. Ferret scats are usually r:nreliable

since they are seldon for:rd above grourd (Hillman 1958). Signs of

trenching ard dirt scattered i.:r all directions a:pr.rd a burm* is ttre nrrst

reliable indicator of ferzet presence. However, ttrere are tnrc prcblens

(Fortenberqr L9721: (1) prairie dogs also dig trenctres at tlre br:rrour

entrance lrtlich seldcm e)ctends belcnd ttre nnr:nd of d.ir:t arourd the bun:cnr,

even though fenet trenches do extend beyond tlre nntrrd; and (21 due to

the nocturnal activi-ty of ferrets, a trench can be destroyed in ttre
rnorning by prairie dog activity.

Since white-tailed prairie dogs (CYnonvs leucr:rus) are found in ttre
permit area, and tlre nJniber arul area of tcrr^ms neets rdniJnal conditions

per Hillrnan et a1. (1979) (Tabre 26) prairie dog tovvns 4, 7, 8 and 9 (see

Fig.14 were closely inspected due to tlreir eventual distr:rbance by de-

veloprent.
' lrlhrite-tailed prairie dog tctu/n #4 contained a high concentration of

burrolrs, cor,earea to tcnins #7 and 8, and tcn^m #9 contained fel'r br:rrovis

and was considered of rrarginal value (Table 26) . vlhite-tails form a

Ioose colony v*ren ccngarea to black-tailed prairie dogs (C)mcrws 1"d"-

viciarrus) . Colonies are usr:ally divided into trairc or rrDre wards wittr

black-tail wards supporting hr.rrdreds to tlrousands of adults ard yearli.:rgs

ard white-tai1 wards, no rrDre ttrarr 100 adulLs and yearlings (Hoogland

1981). As Hoogland points out, density in vfiite-tail crclonies is sig-
n:ificantly lower tlan density fourd. in black-tail crclonies. Ttrese data

zuggest t}rat cond.itions reccnnerding ferret presence based on blacl<-tails

(Hillrnan et aI. 1979) should be dor:bled, if not tripled, for v*rite-tai1s.
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- Table 26. Slze of prairie dog tshrns on ttre Cottoruucod Wash Project, Llintah Count},
Utah, L982" NC - not counted.

Prai-rie Dog To$m

I

2

3

4

5

6

1

8

Y

10

11

Size,
hectares

82.L

14"8

19.3

72.6

24.8

29.L

16.1

18.3

26.9

L5.7

25.5

Nunlcer of
Br:rrcws

NC

NC

NC

4C0

NC

NC

43

2T

NC

NC

NC

Ferret
SiEt

No

No

No

No ferret signs were for:nd in any dog tcrm nor are ferrets e>pected.

Classified as Under Investigatj-on, the bobcat (IIEI nrfus) occr:rs jl

the Uinta Basin and is considered a transj-ent in ttre rnine permit area due

to the lack of suitable habitat.

Classified as Ljnr-ited, there are three species \^itlidl occar jn the

basjl and a fourtLr vtrrich may be present. Although they are nct epected

on tle rnine permit area, the following j-:nformation nEry be usefi.il to DOG4.

Ttre desert shrevr (Notiosorer< crawfordi) is supposedly nrct for:nd ix UtatlI
I
I
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I

I
I

(orrrant L952i HaIl and Kelson f959) and AncCends only i-nto a snall section
I

of souttnrrestern Colorado (Armstrong I9721L Hcnrever, a specinen taken by '

I

Caire arrl Fintey (L9771 in Colorado a:rl tlre sirnilarity in habitat fourd
I

in the Uinta Basin led ttre authors to suggest tlre shrews I presencre along

ttre Wtrite ard Green Rivers"

of trapping rodents soutlt of ttre vhite Rij

(Grarrt, nrarruscript i:r prep.).

The strntted bat (Er.rderna rnaculatlrn) is c-onsidered a trnterrtial species
Ijn the Uinta Basin (Olsen L973i Ranck 196i). Its presence was recently
I

confirned. in Dinosaur National lbnr:nent (persornl ccnnn:nication, R.B.
I

Finley, Jr., USFTTIS, Ft. @Ilins, CO 1982) L None were captured (Grant,
I

marruscript in prep.) in the basin dr:ring five years of netting (1976-1980);
I

hou,ever, ttre strntted bat's ability to avoid nets (Barbour and Davis 1969)
I

suggests tlnt fevr, if arry, r,oould be nett$.
'l

Ttre thir:teen-Iined ground squiffel (Spertnrphilus tridecenrlineatus) is
I

o<pected in ttre basin jn desert shn:b habitat north of ttre Wh:lte River,
.l

east of tlre Green River, and souttr of Blug lbr:ntain and the Yanpa Plateau

(Drrrarrt Lg52). An individual was oU="t rfa by Grarrt and P.E. Kr:ng (per-
I

sonal obsenration L9761 in ttris area and their presence was confirned in
I

the wildlife sr:nrey tut nct reSnrted j:r the lbon leke Porarer Plant EIS
I

(BLM 1e81) . 
I

I

Ttre lrfycnring pocket rrpuse (Perognathus fasciatus) r, also kncnn as the
I

olive-baclced lncket rrDuse, was for:nd noreir of the lr/trite River by O1sen
I

(1973) and south of tlre vilhite River by eeiqg (1975). Through eight years-t
rf trapping rodents south of ttre vhite *i{r"t near t}re area where Perqr

I

(1975) collected his specinen, none of tlrgse pocket rni-ce were captr:red
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Classified as Status Qr:estioned, racc€on (Procyon lator) occur along

ttre !'lLrite River (Gra1t, rnarn:script in prep.), md in the A.shley Creek Basin

near Vernal, Utah (Grant, personal obssrration 1975). None of these

rnanrnals were found or are expected in ttre penrLit area-

Eleven species of bi:rds r:nder ttre State Protected Species are trnssible

visitors on ttre mine pennit area" Three q>ecies are classified as Hrdangered.

Although a pair of peregrine falcrcns are cr.rrrently l<rrc,ern to nest in Dinosaur

National lbnr.unent and ttrese falcons r^rrere observed along ard near ttre White

River south of Bonanza, Utah j:r 1975 (Vander Wal1 and Steele f982), the

mlle perrnit area does nct reet ttre habitat or food resource reguirenents

for ttris falcren (CDow 1978) .

Ttre bald eagle is treated urder MrGAIORY BIRDS.

ttre ratrrooping crane (Grus anrerlcarrus) occf,irs i-n tlre basin acccnparrying

saldhil1 cranes dtrring rnigration between Gray's Iake National Wildlife

Refuge, Idatro and. Nevr lr4e><ico. One was recently retrnrted at O:ray National

Wi1d"tife Refgge along tlre Green River. None are orpected on the rnine perrnit

area due to lack of suitable habitat.

The sandhill crane is classified as Limited. Large flocks rnigrate

across the basjn in April and October and have been encountered along tJ:Ie

WLrite River (Vander Wall and Steele 19821. The lacl< of riparian habitat

on the mine permit area precludes their presence.

Ttre lack of riparian habitat also eliminates the Presence of four

species classified as Status Questioned: great blue heron, IIErU:r, belted

ki.:rgfisher (t4egoceryle alcvon) and western bluebird. Tkre heron is a

sunner resident along the !,/trite River, ttre kingfisher i-s a perrnanent

resident, ald the nerlin and bluebirds are rnigrants (Vander WalI and

I
I



Steele L9811. A fifttt species, the yellcnr-bilIed cuclkoo (Cocevzus ggg4-
I

gglgg) was previously r4orted on the tT" permit area. None were for:nd
I

in 1981 or 1982, nor does ttre habitat 
".i"i1"ft" sr:ggest that crrckoo r,,lould

I

ever be preserit. It is, trcnarever, . 
"*r.,l"r 

residenl at lorrr density along
I

I

the !{Lrite River (Vander wall and Steele L9821. The grasshopper spanicw
I

(ennodralrn:s savannerun) was obsenred. nearr Vernal, Utah in 1976 (C,rarrt,

Ipersornl obsenration) but is an sighting.
I

lbr:nt^ain bluebi-rds (Sialia qrricoldes) are oeeceea as spring
I

nigrarrts" Ttreir nesting habitat in ttre fJinta Basjn is in riparian ard.
'l

tjuniper habitats (Vander WalI and Steelei 1982)
I
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(Federal Register 1973), none occur on tracts nor are any ocpected.

See STATE PROEECTED SPECIES fOT

Only one reptile, the Utatr milk snafe (Larqrrropeltis triangu}-utt gentalis
I

that is classified as Lirn:ited, occlrrs inl tfre Uinta Basin (Tanner 1947; \m{
I

Lg77l. It rnight be for-:nd in ttre permit !rea. One specimen was encountered
I

near a stocl< pond norttr of Bonanza, Utatrl in 1976 (\rrtli 1977) vitrich suggests
I

that it nray h present at stocl< ponds Ul tne per:rLit area. None were found'l
in -tl.e penrdt, area. 

I

I

I

Federalty Listed lthreatened ana 
fdangered 

Species
I

I

Of the for:r terestrial species lisf,ed as ttrreatened and erdangered
I

peregrine falcon, and. vilrooping crane.

MIGAIORY BIRDS

on the blacl<-footed ferret,

eagles are treated r:nder
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Big Gane

l}vo big garre species occrrr in the mine perndt area - pronghorn

(Antilocapra anericanus) and mule deer (Odocoileus hsnionus) . Ttre larrgest

group of pronghorn obsenred was a nixed group of five does and sr:badults

in the southeastern sector of ttre pet:rdt area. One pronghorn buck was

seen consistently in the rprttreast sector of tlre frmit area. Ttre pennit.

area appears to be margi:nal habitat for pronghorn. Only tr,vo nule deer

were enqcuntered, one in F'ebnra:ry and one in JuIy, both in or adjacent

to greasanood-crcvered draws. TLre irrportance of ttre perrnit area for fawni-rq,

winter and sr-rwner range appears rdnilnal for both species.

Non-Gane Vertebrates - Anphibians, Reptiles, Bi-rds and Manrnals

turphibians and Reptiles

TVo desert toads are erpected at the ponds on the mine perrnit area:

lbodhouse's toad (Bufo vacodhouseii) in tlle family Br:fon:ldae and Great Basin

spadefoot ,r-oroo**) in the fanily Paleobatidae. Inter-

mittant water at stocl< trrcnds in ttre Uinta Basin support both these species

at lovr abr:ndance (Grant 1982) . Anottrer toad, wLrich rray be for:nd at the

trnnds, is apparently orpanding its distrjJcution north of ttre Colorado River -

tLre red-spotted toad (Bufo pr:nctatus)- recently found il Asphalt Wash in
1980 (Grant I9B2).

N5.ne species of reptiles occur on tlre mine perrnit area ,tu51s 27) .

Greassrcod and Shadscale habitats support ttre highest lizard aburdance,

yet :v1at Saltbush su14rcrts ttre h-ighest lizaro oiversity. Greasewooo

is dcnrjnated by the western r^triptail (Cnsnidophoms tiqris), while the

vftiptail shares dcndnance wittr ttre sagebnrsh lizard (Sceloponrs graciosus)



Tab]:e 27 .

cuild

Abr:ndance during June, habitat distriln:tion and residencry and grdtd
status of rrytiles on ttre }4agic Circle Cottornrvood. Wash Project,
Uintah Cor:nty, Utatr for 1981:D82. ln;:<pectea reptiles are also incluied
(X) denotes presence; (-) denotes rn sightings.

I
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ABUIIDAI{G BY HABITAT
Nnnlcer/Kilcneter I S.D.

I

I

--llol Io,-ql
Q,9l
!u llllfn r(tl;i r?l
g tH'tu 

iU)l
x

I

x
t

0.3
I

x

o.lg

s.|t
I

x
I

x
I

x

I

t

:jg
I

9

o isn

EI

BI

HI

.gl

$l
6l

dl
*l
6l

I

I

I

I

I

x

x

x

x

I

c

c

c

PERI4ANEIilI RESIDEMS
(II spp)

Sagebmsh Lizard
Scelopoms graciosus

Eastern Fence Llzard
Scelopoms u:rdulatus

Side-blotclred Lizard
Uta stansbr:riana

trFllffi--
Urosau:rus ornatussrrffi
Ptrnrnosoma douglassi

Western Whiptail
' Cnsnidophoms tigris
Striped Whipsnake

Masticophis taeniatus
Copher Snake

Pituophis nelanoleucus
Western Rattlesnake

Crotalus viridus

orrerall Abundance

Or,rera1l SPecies

Species Diversity,

I = Insestivore
C = Carnivore

1.5r1.7

x

0.2!0.2

2.4!0.5

x

4.L

7

0.83

0.310

0 .8r0.7

0 .710

x

1.8

6

1.03H'
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in Slradscale ard with the short-horned lizard (Phqmoscrna douqlassi) in

Mat Saltbush. TLre ottrer lizards, all of wtr-ich are jnsectivores, ocelr

at lcnv ah:ndance near or on vertical sandstone outcrops. ILre three species

of snakes, which are carnivores, all ocsur at lop abundance wittr only in-

dividuals of each species encountered during all site visits.

Birds

Forty-tllo species of birds occr:rred on tlte mine perrnit area i.:r 1981-

Lggz. An additional 29 species are listed as erpected (Table 2B). Ot ttte

42 bird species for:nd in 1981-1982, eight are pennanent residents, 13 are

sunnrsr residents, one is a wi.:rter residerrt, and 20 are transients (re-

sidJ-ng in other habitats near ttre mine perrnit area) or migrrarrts. Of the

29 erpected species, five species would nnst like1y be sunler residents,

sjx r,.,ouId be wjlter residents, and 18 would be transients or migrants.

Avian sunner residents ccnprised the highest June derrsities and the

transients, the lcrrarest. Surprisingly, Shadscale supporEed the highest

avian density while Greaser.rood and i,iat Saltbush were equivalent. Species

richness was highest i.:: Greaseruood, due rnainly to the transient birds frcnt

Riparian habitats along thre lilrite River that occasionally foraged in Cotton-

vpod Wash. Avian species diversity was highest in botLr Greaserrcod and

Shadscale and lorarest i-:: l"lat Saltbush.

Ttre granivorous birds were the dcnri:rant g:ild il Shadscale and l'lat

Saltbush and shared dcnrjnance with ttre raptor guild in Greasetaod in terms

of density (Table 29 ) . The dcnrj:rant g:ild in terms of species richness

was the insectivores due to the Riparian species foraging in Cottornood

Wash. Guild diversity, Iike species diversity' was again highest i-:n

Greassrpod.

I
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Tab1e 28. oensity during June, habitat distri-bution and residenqg and grild status
of aviiar.lra on the l{agic Circle Cottonviood Wash Project, Ujntah County,
Utatr for 1981-1982. S<pected avifar.rn4 are also included. (X) denotes
presence; (-) denotes no sightings. 
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DSNSITY BY HABITASS
ttunber/Hectare t SD

x <0.01

xx
XX

xx
2.5!L.6 2.3r0.6

slEI

xX

x

I

4

R

R

R

R

G

o

GI

R

Pffi[AI{MfI RESIDB\TIS
(8 spp)

Golden Eag1e
aqr.Ltla ctrnrsaetos

l{ortlrern Harrier
Circus cl/aneus

Prairie Falcrcn
Falco ne><icanus

n::rcntng il
Athene cr:n:icularia----Horneo LarK

Black-bi1led l4agpie
Pica pica

Rocl< Wren
SalpjncEes obsoletus

I-oggerhead Shrile
Lanius ludorzicianus

01

01

4

6

I
x

I
x

I
x

I
x

I
I

x

l
I

x

X-Density
I-Species

2.5
7

0.0910.13

2.39
7

A

SU}N4ER RES]DEI{IS
(13 spp)

Green-+ringed Teal
Anas crecca

>il
Hrl

FfiI
g H.Iu utl

I

0. o3ro

o.orlo
I

x

L

I

x

o.zlo

.ol,o

r. zlo

I

rLa

Ersncphilus alf:estris
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Table 28. Continued

SUIq[4ER RESIDNIS
(I3 spp)

Anerican Kestrel
Falco spanrerius

Killdeer
Charadrius vocifemsucffi
Zenaida rlncroura

sa@
Sayornis saya

Sage Ttrrasher
Oreoscoptes llDntanus

Bendire's Thrasher
Toxostcna bendireier@
Anuchispiza bilineata+

Sage Sparrour
Anqchispiza belti

Lark Sparrual
Oeondestes granmacLts

Ererwer's Sparror
Spizella brerperi

Chripping Sparrour
Spizella passerj-na

Red*ringed Blackbird
Aqelaius phoeniceus

Fnberizidae

Passeriles
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DM{SIIV BY HABITATS
xunber/Hectare t SD

€lAI

a
Ft

+J

rU
UJ

+J
g

Xa
UT35n) t-l
ut -Qd(,
0)Ut
l{fd(J(n

il/il

R

A

u

AT{I

GI

GI

b

\:

G

\t

I-Density
I-Species

x

0.02!0.02

0.810

X

X

0.0410.06

0.06t0.08

0 " 0610.08

0.310.2

0.0510.08

0.0310.05

0 .1r0 .2

0.1!0.2

r.5 /
I1

X

X

0.2r0.3

X

0.4!0.2

0.1r0"2

2.0r0.6

0.310.3

1.1!0.2

0.06t0.08

0.6!0.4

0.0610.08

4.82
10

0.01t0.01

X

X

0.2r0.05

0.2r0.08

0 .110 .2

0.51
5

X

X

X

X

X
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Table 28'. Continued.

VID{IM, RESIDEITIS
(I spp)

Iong-eared Gafl
A.sio otus

TRANSIEDUIS & MIC.RAI\TIS
(20 spp)

Northern Shoveler
Anas clrrceata

Lesser Scaup
ArrLhya affjrris

Turkey Wlture
Catha:te auraneaEtffi
Buteo janaicensis

Fernrginous Hauik
Buteo regalis

Wilsonrs Phalarope
Steganopus tricolor

!^llrite-throated S^tift
Aeronautes sa<atalis

Noffi
Colaptes

Tree.Spallot.l

x

X

A

A

R

R

R

A

ACI

GI

ACI

ACI

ACI

ACI

Tachvcineta bicolor
Violet-green Saallot^r 0.

Tachvcineta thalassina
Northern Rough-v,linged Srallcral

Stelqj-doptervx serripennis
CliEilS,rallow 0.

X

x

x

02!0.02

x

02!0.02
Hin:ndo phyrrhonota
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Dn{SIIY BY HABITASS
ltunber/Hect-are t SD

.qn
d
.q
P
Fld
Crj

+)

s

x

x

x
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HI

x

X
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x

x

x

x

x
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a
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B
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X
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X

x

x

x

X

x

x

19
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Tab1e 28. Continued.

TRA}.ISINVIS & MIGSANIS
(20 spp)

Barn Smllcw
Hin:ndo nsti-caffi
Connrs @ra>(

ereffip@riclcadee
Pa:rus atricapillus

Bewick's Wren
Ttrwqnanes bewickii#

Western Tanager
Piranqa

-

Iudoviciana
Vesper Sparrc'h,

Pooecetes qrantineus
Western Meadcnrlark

Sturnella neqlecta
American Goldfinch

Carduelis tristis

DENSITT BY HABITATS
Nunber/Hectare t SD

I
I
t
I
I
I
I
t
I
T

f1L-l-

o

FI

BI

FI

v

UI

u

0.02i0.02 0.0310.05

x

X

x

X

x

X

x

Y

I-DensitY- I-SPecies

OveraII DensitY

Orerall Species

Species Diversity, H'

0.05
15

3.07

33

I. B4

0.03
6

t.J)

23

L.79

4

2.9

16

0 .81

HABITAT TY?E

D(PECTED AVIFALII{A

i'4a1lard

Residenql
Status

Greasevpod/
Saqebntsh Shadscale

I'gL

Saltbush Pon,.

1""ffi'@
Anas strepera

I 
tffit'*""

I
I

X

x

X

M

M

M



Table 28. Continued.

DEECTM AVIFAIJI{A

Cinrnmrn Teal
Anas crranoptera

Anerican Wigeon
Anas anericana

srr@sffiv*
Accipiter striatus

Rough-legged Havik
Buteo laqopus

Sage Grouse
Centrocercus u:rrphasiarrus

chffi-
^Llectoris ctrukar

veffi
Coccvzus arericanus

Short-eared Gll
Asio flanreus

ccrnrrcn Wh$awk .

Grordeiles rn-inor
ero?ffi F-tnminguira

Selasphenrs platvcercus
Western Kingbird

T\rannus

-

verticalis

Residenc,y Greasernrcod/
Sta$J Sagebnrsh

14

M

T

w

T

T

T

T

T

x

x

x

x

X

x

x

X

s

S

WCcnnon Bushtit
Psalt-riparus rninimus

-

Iaockirrgbird

Tr:rdus micrratorius
lbr:ntain Bluebird

Siala ctrrn:ooidesloffi
Lanius e><cubitor

-.-starJ-rng
Sturnus rntlgaris

Ye1 lcr,r-n-urped Warbler
Dendroica coronata

cctffi-n vel1ffiF
Geotlrlwis trictras

Brelverrs Blacldrird
E\rphagus wa::ocephalus

Rosy Finclt
Leucosticte arctoa

nrtffi
Lipilo ervthrophlhalnus

S

M

M

w

T

M

T

T

w

S

X

x

x

x

x

x

x

X

X

Minus polvqlottis
Anerican Robirt
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HABITAT STPE

Shadscale ,.rl?l*

x

x

x

x

x

x

x

X

x

x

x

x

X

x

x

x

x

I

I

x
I

x

I
I
I
x

x

x

x
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Table 28. Continued.

P(PEqIm PqTil\MIAL

Dark-eyed Junco
Jr:nco hvsnalis

Tree Sparro,,i
Spizella arborea

gJhite-crovrned Sparrcw
Zonotriclria legcophrys.

song@-
lblospiza nelodia

HABITAI TTPE

Residenqg
Status

Greaser,vood/
Saqebmsh Shadscale

I'Iat
Saltbush

t
I
I

w

W

M

s

X

x

X

x

X

| ^"t
Guilds

I i=ffi:acspp

t 3=ffi:::"
GI = Gnor:nd InsectivoreI ii =#i;ift*i*ii;..ACI = Air Cmisiig Insectivore

I
I 

Residencv Status

S = Surmer Resident

I !,I = Irii-nter Resident

r 1,1 = l4ignant, SPri::g and FalI

I r = Transient, has sr.unner, winter or permanent status in otLrer parts of uilta Basi-rr

I
I
t
I
I
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Table 29. Avian feeding g'.lild density, habitat dj-strilruti-on, species richness
and d.iversity on tlre l4agic Circle Cottonvood Wash Project, Ui:rtah
County, Utah, 1981-1982.

DENSITT
Mnnber/2O hectare

HABITAT TYPE

Greaser,uood Shadscale Mat SaltbrlshFeeding Guild

Aguatic spp.

Raptors

Granivores

Omrirrcres

Insectir,iores

Guild Diversity, H'

lfi-urfcer of
Species

2

I

9

3

15

0.02

L.24

1.28

0.29

0.09

1.09

6.29

0

0 .48

0.26

0

0.10

2.50

0

0.22

0.43

0

0

Anong ttre non-gane biJds, seven species were dcnrinant in terms of

denSity. In ttre pennanent resident categrory, horned larks (Erenrrphilus

alpestris), a granivore, were at densities of 2 birds/ha in Shadscale and

l4at Saltbush. Ttre latter habitat appears to be preferzed usins

standard deviation as the criterion. loggerhead shriles (T,anius h:dovicianus),

a raptor, occtrrred at I bird/ha jn Greasevnpod. Thre shrikes were nesting iJx

ttre taII grreaserllrcod and the high density was due to parents and recent

fledglings at tlre nest sites.

In ttre sumner residerrt category, nnurning doves (Zenaida rnacror:ra), a

gralivore, ocanrred at highest density j-:r Greasennood. The other grranivorous

sumrpr residents vfiich occurred at. high densities in Shadscale were the sage

sparrovJ (Rnphispiza belli), Brerer's sparrow (Spizella brer,veri), and lark
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sparrcwr (Chordestes granrnacus) . Lark sparrorm were the only granirrore to

occur at equivalent density in all habitat t1pes" the only insectivorous

sumrer resident to occr:r at high density was tlre sage tlrasher (Oreosoptes

npntarrus) in Shadscale ard .I'nat Saltbush.

One sunrer resident was a su:prising fiJtd, tlre Bendire's thrasher (ToE-

ostcrna bendirei), whictr is considered a rare pernranent resident in southern

Utatr witl: fs,r obsenrations in northern Utatr (Behle and Perry 1975a) . A

sighting of tlris speci-es i.:r 1976 near Bonanza, Utah by D.M. Srdth (Grant

L9791 ard ttris cr:rrent sighting suggest a northern expansion by this thrasher"

Marnmals

There are 15 manrnal species on the rnine perrnit area and another 11

species are ocpected (Table 30) . Creaserrcod suptrnrts the highest aburdance

and d.iversity. Species richness is egr:ivalent anong habitat t1pes.

TLre rrcst abundant nralnnals are tlte desert cottontail (Sylvilagus gtdu-

booii), the deer npuse (Percrmrscus nraniculatus), and Ord's kangaroo rat

(Dipodonvs ordii) . Cottontails i.:rcreased in abr:ndance frcm fall to spri:rg,

a trend sjrnilar to ttrat neasr:red on the ftah Oil Shale Tracts, Ua and Ulc

(Grant, personal obsqrration) . Deer nice were densest in Greaser,rcod and

at lcxarer br:t equivalent densities j.:: Shadscale and }i.at Saltlush. Ord's

kangaroo rats were egually dense in all three habitat t1pes. Ttre dis-

tribution of ttre one granivore suggests seed availability in ttre soils is

roughly eguivalent across habitats. tfre high density of granivorous birds

suggests that seed producbion jn 1982 was o<ceptionally high. Carnivores

are scarse, identified only bV their traci<s.
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Table 33. Fa1I and spring abr-rndance, fall density, habitat distrj-bution and
residenqg and guild status of nanmals on the l4agic Circle Cotton-
vtood Wash Project, Uintah Cor.:nt1r, Utatr for 1981-1982. B<pected
rnanrnals are also included. (X) denotes presencei (-) denotes no
sightings or sigrn.

Br
9g
HHOU'H.du(n

.qo

fr
F{

d
ut
+J
g.$l

x

x

x

x

x

x

x

x

x

0;
.stp.7

Ir
I

.3tp.4
-7rp
.2!O.2
.8t!..2

I

xi

I

I

xl

I

xi
I

Xi
I

I

0.5
s.b

7i
0.57
0.82

ol
?l
6l

H

H

H

o

o

H

c

c

H

Anrpspernpphilus leucr:rus
Golden-inarrtled Ground Scnrirrel

PER$4ANENI RESTDETSIS
(9 spp)

Desert Cottontail
Sylvilagus audubonii

White-tailed Jacl<rabbit
Lepus tcn^msen&ii

B1ack-tailed Jackrabbit
Ieptrs californ:icus

White-tailed Antelope
Squi:reI

FaI1
Spring

Fal1
Spring
FalI
Spring

0
0.7r0

x

0
1.4119 .

0
0.4r0.5

0
2.5

9
0

0.97

0.2!0.2

9

0
0
0

1.812.6

0.2
1.8

7
0
0

Spernophilus lateralis
I^lhite-tailed Prairie Dog

Crzncrnlzs leucr:rus
Coyote

Canis latrans
Baager

Tacidea taxuser@
Antilocapra anericana

I- FalI Abundance
X- Spring Abundance
[- Species
Species Diversity, FalI
Species Diversity, Spring

ABT]TIDAI{C8 BY IIABITTIT
ltunber/Kilcneter t S.D.
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Tab1e30. Contirued.

Dn{SITr BY HABITAT
Individuals/Hectare ! S.D.

a-l

H#lou{t{ (dl
u(nlEI

PER}ANnI'I RESIDE\TIS
(5 sPP)

I,ltrite-tailed Antelope Sqrirrel
hilus leucrrrus

Ord's I(angaroo Rat
Dipodornlrs ordii

l{estern Hanrest }buse
Reithrodontcrmrs negalotis

Deer it4cuse
Percrmzscus rnaniculatus

Northern Grasshopper
Onychcnnys leucoqaster

Desert !{oodrat
Neotonra lepida

I - Density
I - Species
Species Diversity

Orreral Species

Itban Diversity

WIT\IIER RESIDNIS
(1 spp)

Donestic Sheep
o,ris avies

TRANSIEDTIS
(1 spp)

Irfule Deer
Odoqcileus henrionus

3 .110 .8

4 .010 .5

0.410

I0.311.5

0.6i0.2

3 .3r1 .0

2L.7
6

1.40

I3

1.11

I.4!2.0

4.4!0.6

0 .210.3

4.011.6

0 .2r0.3

I0.2
5

1.15

L4

1.06

0 .210 .3

4 . 8r2.0

3 .3i1.6

0.410 .5

8.7
4

0.92

11

0.46

XX

Xxx
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cuild

ol

frl
dl
bl

f,lol
et

x

x

X

s

s

t4

I

I

I

Table 30. @ntinued.

D(PKTD I4AMIAT,S
(11 spp)

CaUjot:ria Bat. .

ltyotis californicrrs
$nall-footed Bat

l{votis leibii
Silver-haired Bat.

Lasionycteris tocli-
vagans

Western Pipistrelle
Pipistrellus hesPenrs

Hoa4r Bat
Lasir:rus cinereus

Pa-rffi
Ant::ozous pallidus

Agnche Pocket tr4ouse
Perocnrattrus apache

Bmsh trbuse
Percrmlscus bovlii

Gray Fox
Uroqfon cilercoargientus

Striped Skunk
Ibphistis nephistis

'Bobcat
- Llmx mfi:s

ajI
Fl
d(n
+J

Hfil

ul

EI

x

x

X

x

X

x

x

x

x

x

x

x

x

I

I

I

G

H

c

c

c

P

s

s

P

P

T

T

T

X

x

x

x

X

x

x

x

H = Herbivore
G = Granivore
I = Insestirrcre
O = Onrrivore
C = Carnivore

M = Migi,arrt
T = TYarilsient: Stnmer, Winter or Pennanent

RAsiderrt il ottrer areas of ttre Uinta
sAsirr
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The herbivore guild is tlre nnst atn:ndant and is scncentrated in the

densest habitat, Greasermcod (Tab1e 31) . Ornivores represented by the white-

tailed arrtelope sgr:irreI (Annnspennrphilus leucr::rus) are also at highest

density i:r Greaseuood.

HABITAT SURVEY

Within the tLrree habitat tlpes on the rnine permit, si-rnilarity betr,rreen

paired sanpling sites averaged nearly 70 percent in l4at Saltbush for

abundance, biomass and species cqrposition for reptiles, birds and rodents

(Table 32) . As vegetation ccnplecity i-:rcreased in Greaser,vood ard Shadscale

sirnilarities between paired salrpling sites decreased. TLre pattern of in-

creasiag structural colrplexity and decreasing sirnilarity (or increasing

diversity) is usually eviderrt in ccnparisons of terperate versus tropical

habitats. These sjrnilarities suggest that a generic designation such as

desert shnrlc does not adegr:ately describe the habitats vtrich wildlife

select.

- Habitat similarity for birds was lcrur in Greaserlrood when ccnpared to

Shadscale and to l4at Saltbush (table 7) suggesting that C'reasewood.

supported a different atn:ndance, bicnrass and species ccnposition, which

is qr:ite evident vfrren ccnparing species i-:e Table 3. TLre decrease i.:r

stnrsh:raI ocnplexity in Shadscale when ccmearea to ttre slnple l4at

Saltlnrsh resulted in an increase in avian simllarity. TLre reptiles and

rodents dqrpnstrated no specificity aIIDng habitats. The tr-igh similarity

of reptiles and rodents arrong habitats suggests tlnt these vertebrates

are npst indicative of habitat production rather t]lan habitat st:ructure"

IRREVERSIBLE IMPACTS

One raptor, the burrowing owI, a potential food resource and shelter

for black-footed ferrets, and a potential nest site for fernrginous hawks



Table 31.

Feedinq Guild

Herbirrcres

Granivores

Insectirrcres

Onurivores

Carnivores

Habitats

Greaseqiood (G)

Shadscale (S)

i.!at Saltbush (YrS)

Greaselvood-ShadscaLe

Greasewood-*ht Saltbush

Shadscale-Mat Saltbush

and species rictrress on ttre In{aqic Circle Cottonvood Wastr ercject,
Ujntah Countlz, 1981-1982. 

i

UNDAI\rc8/DS\ISITT BY IIABTMT
Nunlcer/Kilcnreter*

Ind.ividuals/Hectare

I
AB

Nrmber of
Species

10

I

1

2

2

er..".,.o[ Shadscale Ivilt. Saltbustt

4.2*
14.0

4.0

0.5

3.1

0

2.L*
4.2

4.4

0"2

L.4

0

0.2*
3.3

4.8

0.4

0.2

0

I

I

I

Table 32. uean similarity of abr:ndance, bisnads and species conqnsition for three
vertebrate groups wittrin and anong three habitat tlpes on the Itlagic
Circle Cottornvood Wash Project.

I
I

ISIMIT,ARI T ]NDD(
I Percent t SD
I

Reptiles

56!4

70!4

59t19

41.!L2

49r15

Bi-rds Rodents

58!2

58r3

73tL4

8r5

1017

50r12

5318

57!L7

63!2

6L!L2

65t13

68i20
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will be lost due to constmstion of tlre plarrt site and disposal of q>ent

shale.

ADINR^SE IMPASTS

One raptor, the golden eagle, corrld be affected by activity" Loss

of habitat for granirrcrous birds and a prey base for raptors will be lost

dr.rring shale disposal, but replaced after revegetation. Habitat loss for

big gane and upland gane is miniJnal.

MITIC'ATION

Itre golden eagle nest il Cottonvrnod Wash can be maintained and the

eagles can successfully raise their young tlrroughout tlre life of the nine.

Ttre nest and surrounding area should be avoided from Febnrary through

April and approached cautiously tlrough June.

Since the br:rrcraring owl is a species of special interest, its nestilg

activities in prairie dog torarns 4 and I and tLre nr-unlcer nesting in adjacent

dog to,vns should be confirnred and ccnpared. If their nesting is confirned

in tpr,vns 4 and 8, ways should be j:rvestigated to possibly relocate their

nest sites. Ttre prairie dog tourns vrlrich will be disturbed should receive

a rrpre thorough i.::vestigation for ferret presence during tlre wj::ter. The

relocation of the fernrginous havri< nests will present no problen, based

on recent successful relocations in the region.

Iong-term rnitigation can be acccnplished by upgrading ard expanding

the stock ponds in the area. Upqrading the existing ponds by increasing

tJ:e dr:rati-on tleat water rernains in the ponds w-iIl benefit all wildlife
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through water availability and increased vegetation along tle pord's banks.

Ccrnbining ttris approach and ttre expeceea success of revegetation, ttre

effects of oil shale rnining wiII result in long-term wildlife enhancsrent

rather ttran long-term iJlpact..

To alleviate inpacts frcrn hunan activity, an educational program for

enployees should be instituled ard non-tork related travel on r.rrdisfirrbed

habitat, should be restricted.

IvIOMTORING

Ttre golden eagle nest should be nonitored annr:alIy as should nest

sites ard roosts for otlrer raptors. TLre Greaserpood habitat in Cottornrcod

Wash should be nonitored seasonally ard annr:ally for reptiles, birds,

ned.ir-un-to-1arge rnanrnals, and rodents. llirc additional nonitoring sites,

reasr:ring the sane paraneters, should be located in l'iat Saltbr-rsh east

of tlre disposal pile ard i:r Shadscale south of tlre disposal piIe. If the

trnnds are restnrctured, they should be rpnitored for waterfcnvl and big

garrp use. Follcruring for:r years of consistent seasorral nonitoring, tte

need. for crcntinued consistenql can be detennined fron ttre degiree of

variability in poErlation dynarnics tlrrough four years. If tle anrn:aL

variability is 1cw, ronitori:eg can be reduced accordingly.

the sedinentation pords should be rpnitored for toxins and for use

by waterfcr.d, shorebirds and big galre. Eitlrer deer rnlce or large j]:l-

vertebrates, such as grasshoppers, should be crcllected prior to rnining

activity and tested for hearryr metal content- Dlring mining, hear'ry retal

tests should be repeated on a 2 to 4 year rycle.
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